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RUN-OFF INVESTIGATIONS IN CENTRAL ILLINOIS 


I. InrTRopucTION 

1. Preliminary Statement —The land-drainage problem in Illinois 
is an important one, especially so in the central part of the State 
where the topography is so flat and the natural drainage so inade- 
quate that successful agriculture cannot be accomplished without arti- 
ficial drainage. 

An investigation of the drainage situation in Illinois, made by the 
State Geological Survey* in 1928, disclosed the following facts: 
(1) 5 124 088 acres of land were embraced in organized drainage dis- 
tricts, many of which were operating unsuccessfully because of in- 
adequate outlet capacity; (2) 1 255 610 acres of very fertile bottom 
lands were in need of flood protection and drainage; (3) 186 615 
acres were being organized into drainage districts; (4) 385 580 acres 
of upland, which were not within districts, were greatly in need of 
drainage; (5) a large aggregate area of lands, scattered throughout 
the State, would be greatly benefited by drainage; and (6) during the 
period from 1920 to 1928, 334 778 acres were organized in drainage 
districts at an approximate cost of $8 000 000—a remarkable de- 
velopment when the farmers’ trying economic condition is considered. 
These facts emphasize the importance of land drainage in the State. 

In the design of open drainage channels there are two assump- 
tions which the engineer must make: (1) the maximum rate of dis- 
charge which the ditch system must carry, and (2) the resistance 
to flow offered by the channels when their side slopes become covered 
with grasses, weeds, bushes, and trees. Experimental data upon these 
factors are very limited and the engineer has had little upon which to 
base his assumptions; hence, the information contained in this bulletin 
should prove of value. 

The annual yields of small watersheds is a matter which is be- 
coming increasingly important, since many communities which are now 
using wells are considering reservoirs as a source of water supply. The 
watershed yields measured during this investigation, although limited 
as to time, should prove of benefit to those interested in surface water- 


supply problems. 
2. Purpose of Investigation—The purpose of this investigation 


was three-fold: 


*Bulletin No. 42, Engineering and Legal Aspects of Land Drainage in Illinois, by G. W. 
Pickels and F. B. Leonard. ty OF I. 


LIBRARY 
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(1) To determine the roughness factor n in Kutter’s formula for 
flow of water in open drainage channels in Central Ilinois. 

(2) To determine the maximum discharge for which drainage chan- 
nels in Central Illinois should be designed, so far as the limited period 
of the investigation permitted. 

(3) To determine the annual yields of small watersheds, such as 
are found in Central Illinois, so far as the limited period of the in- 
vestigation permitted. 


3. Acknowledgments —This investigation is the result of a cooper- 
ative agreement between the Engineering Experiment Station of the 
University of Illinois and the Bureau of Public Roads, United States 
Department of Agriculture. On the part of the University of Illinois, 
the work has been under the administrative direction of Dran M. 8. 
Ketcuvum, Director of the Engineering Experiment Station, and Pror. 
W. C. Huntinetron, Head of the Department of Civil Engineering. 
On the part of the Bureau of Public Roads, the work has been under 
the administrative direction of THomas H. McDonatp, Chief of the 
Bureau of Public Roads, and 8. H. McCrory, Chief of the Division 
of Agricultural Engineering. 

The investigation was planned and supervised by the author on 
behalf of the Engineering Experiment Station and by C. E. RAmszkr, 
Senior Drainage Engineer, on behalf of the Bureau of Public Roads. 
From the beginning of the investigation in February, 1924, to July 
1, 1924, H. J. Bartz, Junior Drainage Engineer, carried on the field 
work with some assistance from the author. From July 1, 1924, to 
the end of the investigation in October, 1927, Roperr A. Norton, 
Assistant Drainage Engineer, Bureau of Public Roads, was in direct 
charge of all the field work and office computations. All the com- 
putations for values of n in this bulletin were made by Mr. Norton 
and checked by R. L. Moore, at that time a student at the University. 
The computations in connection with the rainfall studies were made 
by the author, and the run-off computations by K. C. Tippy, a grad- 
uate student in the Department of Civil Engineering. 


Il. DescripTION OF WATERSHEDS* 


4. Names and Locations of Watersheds—The general location of 
the area covered by this investigation, with respect to the State as a 
whole, is shown in Fig. 1, which also shows the major drainage sys- 
tems of the State. It will be observed that the area considered is at 


*The word watershed is used throughout the bulletin to denote a drainage basin. 


RUN-OFF INVESTIGATIONS IN CENTRAL ILLINOIS 9 


Se ere ae ars 
vo nc monn HF is | 
a a a we ple 


+ 


SALINE GALLATIN 


Scale 
fo 0 10 20 30 _40 SOMiles 
—— SSS 


Fic. 1. Mar or Inurors, SHowrxa Location OF 
Arga Stupiep IN THIS INVESTIGATION 


the headwaters of a number of streams, the Sangamon River on the 
west, the Vermilion River on the north, the Big Vermilion River on the 
east, and the Embarrass and Kaskaskia rivers on the south. 

Figure 2 shows the same area enlarged sufficiently to show the 
boundaries of the seven watersheds comprising the area. For the 
purpose of reference the watersheds are numbered. The names corre- 
sponding to the numbers are as follows: 

No. 1—West Branch of Salt Fork. 
No. 2——Fountain Head Drainage District, in part. 
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TABLE 1 
WATERSHED DATA 


Area Length Maximum Average , 
Reference width width Ratio Length 
Number sq. mi, mi mi. mi. to Width 
60.5 11.2 8.0 5.4 Pye 
5 4.7 3.6 1.8 1.3 2.8 
3 12.0 Sul Sarl 2.4 201 
4 15.3 7.3 3.0 Bs) 320 
5 11.5 6.7 207 eva 3.9 
6 63.2 15.5 7.3 4.1 3.8 
7 27.2 7.5 5.0 3.6 21 


No. 3—Kaskaskia Mutual Drainage District, in part. 

No. 4—Camp Creek Drainage District, in part. 

No. 5—Lateral No. 15 of Lake Fork Special Drainage District, 
in part. 

No. 6—Lake Fork Special Drainage District, in part. 

No. 7—Embarrass River, east of Tolono. 


5. Size and Shape of Watersheds—The relative sizes and the 
shapes of the watersheds are shown in Fig. 2. More specific data are 
given in Table 1. 


6. Topography of Watersheds——Figures 3, 4, 5, and 6 show the 
topography of the several watersheds with the exception of No. 5. 
The data were obtained from the quadrangle maps of the United States 
Geological Survey. Unfortunately, the lower half of watershed No. 6 
and watershed No. 5 have not been surveyed and mapped. The con- 
tours covering the lower half of watershed No. 6, shown in broken 
lines, were sketched in the field with the drainage lines (known) 
and a profile of the Wabash Railroad, which traverses the southern 
portion of the watershed, as a basis, and consequently are only ap- 
proximately correct. The topography of watershed No. 5 is very 
similar to that of the southern portion of watershed No. 6, adjoining. 


7. Soil Types—Soil Report No. 18 of the Agricultural Experiment 
Station, University of Illinois, classifies the soil types in Champaign 
County as follows: brown silt loam, 72.86 per cent; black clay loam, 
17.86 per cent; yellow-gray silt loam, 4.57 per cent; mixed loam, 2.37 
per cent; and the remaining 2.34 per cent divided among ten other 
types. The descriptions of these soil types given below are abstracted 
from Soil Report No. 18. 

The brown silt loam type occupies the slightly undulating to rolling 
areas of the prairie land. The surface soil, 0 to 6% in., contains 
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normally from 65 to 80 per cent of silt, from 15 to 25 per cent of sand, 
from 10 to 15 per cent of clay, and from 4 to 6 per cent of organic 
matter. The subsurface soil, varying in thickness from 6 to 16 inches, 
has much the same physical composition as the surface soil, except that 
it contains somewhat more clay and less organic matter. The sub- 
soil consists of a clayey silt or a silty clay, plastic when wet. Each 
of the three strata is pervious to water, and percolation takes place 
freely. 

The black clay loam, sometimes called “gumbo,” is found on the 
flat prairie areas which lack natural drainage. This type is found 
more or less concentrated along the streams and natural drainage lines 
and in small depressions elsewhere. There is scarcely a section of land 
in the county which does not contain some soil of this type. It is due 
to the accumulation of organic matter in the depressions and to the 
washing in of clay and fine silt from the adjoining higher lands. The 
surface soil is a black, plastic, granular, clay loam, containing on the 
average 6.3 per cent of organic matter. The subsurface soil is from 
10 to 16 inches in thickness, and varies from a black to a brownish 
gray clay loam, generally slightly heavier than the surface soil. The 
average organic matter content is 2.8 per cent. The subsoil varies 
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Fic. 6. TorocrapHic Map or WATERSHED No. 7 


from a drab to a yellowish drab silty clay. Black clay loam soil is an 
indication of inadequate natural drainage, and it has been to provide 
outlets for these areas that seventy drainage districts have been 
organized in Champaign County. 

The yellow gray silt loam is an upland timber soil and occurs 
in the outer timber belts along the streams. Its topography is suffi- 
ciently rolling to provide satisfactory surface drainage. This type 
differs from the brown silt loam principally in that its organic matter 
content is only about 2.2 per cent. 

The mixed loam is a bottom-land soil and is found along all the 
larger streams. It is a mixture of silt loam and sandy loam, with brown 
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TABLE 2 
PERCENTAGES OF Soin TypEs 


Soil Types 
Watershed Brown Silt Black Clay Yellow Gray Mixed 
No. Loam Loam Silt Loam Loam 
per cent 
1 70 22 7 1 
2 93 i 0 0 
3 80 20 0 0 
4 80 20 0 0 
5 45 55 0 0 
6 75 25 0 0 
ai 85 14 0 1 


silt loam predominating. It contains an average of 5.3 per cent organic 
matter. P 

The approximate percentages of each of these types of soil for each 
watershed are given in Table 2. 

Since the black clay loam type of soil is a result of the topography, 
it is natural that there should be a close relation between the topogra- 
phy and the type of soil. Thus watersheds Nos. 2 and 7 with 7 and 
14 per cent, respectively, of black clay loam have the steepest surface 
slopes, and watersheds Nos. 5 and 6 with 55 and 25 per cent of black 
clay loam, respectively, are very flat. 


8. Culture.—Practically all of the area in the watersheds investi- 
gated is under cultivation. The crops raised are corn, wheat, oats, and 
soybeans. Only a small portion is in grass, and the only wooded areas 
are small scattered wood lots. Although watershed No. 1 contains 
about 7 per cent of timber soil, most of the timber has been cut. Along 
most of the channels there is a growth of small trees. This factor is 
considered subsequently. 


9. Drainage-—The topographic maps show the natural and arti- 
ficial drainage channels. In addition a large number of large tile 
drains have been constructed on most of the watersheds. The areas 
in watersheds Nos. 1 to 6 are in drainage districts and large tile drains 
have been laid at the upper end of each district above the open 
ditches. Also many large tile drains discharge into the ditches at 
intervals throughout their length. Watershed No. 7 is the only one 
in which no organized drainage has been done, but even here a con- 
siderable amount of tile under-drainage has been done by individual 


landowners. 
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III. Ratnratyt MEASUREMENTS 
10. Location of Rainfall* Stations—As shown in Fig. 2, rain gages 
were located at Thomasboro, Mt. Vernon Church, Mahomet, White 
Heath, Bement, Giblin, Staley, and Sadorus. In addition to these 
eight stations, the records of the U. S. Weather Bureau station at 
Urbana were available. 


11. Rain Gages.—In March, 1924, standard U. 8. Weather Bureau 
rain gages were installed at these stations and read daily until the 
end of the investigation on Oct. 1, 1927. The gage at Urbana is an 
automatic tipping bucket gage which gives a continuous record, except 
during the winter months, when its use is discontinued on account of 
freezing temperatures, and the record consists of two daily readings 
of a standard gage. In June, 1926, the standard gage at Staley was re- 
placed by a Ferguson recording rain and snow gage which can be 
operated throughout the year. The Urbana and Staley stations were 
the only ones which gave the rainfall intensities. 

Special care was used in choosing suitable sites for the gages, so 
that there would be no disturbing factors to affect the accuracy of 
the gage. 


12. Observers and Records—The standard gages were read by 
paid observers. In choosing the observers, the essential characteristics 
sought were reliability and accuracy, and on the whole their work 
was very satisfactory. 

The gages were read daily at 6 p.m., and in most cases the times 
of beginning and ending of the storm were recorded. Records were 
kept in a field note-book furnished the observer, and, in addition, a 
specially prepared data card, covering a week’s record, was mailed to 
headquarters at Urbana at the end of each week. 


IV. Water-Stace MEASUREMENTS 


13. Location of Gaging Stations—The general locations of the 
gaging stations are shown in Fig. 2. More specific locations are given 
below. 

Watershed No. 1.—Street bridge on North Broadway, Urbana. 
Watershed No. 2.—Highway bridge on state route No. 10, about 
one mile east of Staley. 


*The word rainfall is used to denote all forms of precipitation. 
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Watershed No. 3.—Illinois Traction System bridge about one 
mile east of Bondville. 

Watershed No. 4.—Private farm bridge about 14 mile northeast 
of point where Camp Creek crosses state route No. 10, about 3h 
mile west of Seymour. 

Watershed No. 5—Highway bridge about 134 miles east of 
Bement. 

Watershed No. 6—Private farm bridge about 14 mile north of 
the east and west highway through Bement, and about 314 miles 
east of Bement. 

Watershed No. 7——Wabash Railroad bridge about 21%4 miles 
east of Tolono. 


14. Gages —Staff gages were installed at each of the gaging sta- 
tions for the purpose of obtaining the stages of the several streams. 
They were made of 2x4-in. cypress lumber, painted white and gradu- 
ated to tenths of a foot. The foot divisions were numbered with metal 
figures such as are used for house numbers. The tenths were marked 
with brass-headed upholsterer’s tacks of sufficient size to be read 
easily from the opposite side of the channel. The gages were firmly 
bolted to the bridge abutments. 

In addition to the staff gages, recording water-level gages were 
installed for watersheds Nos. 2, 3, 4, 5, and 6. Two of these gages 
were manufactured by the Bristol Company, two by the Sanborn 
Company, and one by the Gurley Company. The first four mentioned 
were pressure gages, and the last one was a float-type gage. On 
watersheds Nos. 1 and 7 the staff gages were read twice daily by paid 
observers, at 6 a.m. and 6 p.m., during normal periods of flow, and 
during flood flows several extra readings were taken daily. The ob- 
servers noted also the high water elevations, when the crests were 
reached between other readings. 


V. SrreaM-DiIscHARGE MEASUREMENTS 


15. Description of Method—Discharge measurements were made 
for each stream at various times during the period of the investiga- 
tion and at various stages of the streams. Table 3 gives for each water- 
shed the dates upon which measurements were made, the average stage 
of the stream during each measurment, and information as to whether 
the stream was rising or falling at the time of measurement. 
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The discharges were computed from the velocity of flow and the 
_cross-sectional area of the channel at the meter station. The velocity 
measurements were made with a Price current meter, registering single 
revolutions. All measurements were made from the bridge at the 
gaging station. All the bridges are single span. Velocity measure- 
ments were made at intervals of one, two, or five feet across the chan- 
nel. For the smaller channels, a one-foot interval was used at the sides 
of the channel and a two-foot interval over the central portion. For 
the larger channels, a two-foot interval was used at the sides and a 
five-foot interval over the central portion. The zero for these measure- 
ments was taken at the face of one abutment, and the one-, two-, and 
five-foot intervals were marked with keel on the floors of the steel 
bridges and on the parapets of the concrete bridges. 

In this way the channel of each stream was divided into a num- 
ber of partial areas, bounded by the verticals in which velocity 
measurements were made. Where the depth of water would permit, 
velocity measurements were made at the surface, mid-point, and bot- 
tom of each vertical. In shallow water, measurements were made 
either at the 0.6 depth or at the surface, depending on the depth. 
Where the first method was used, the average velocity in the vertical 
was taken as one-sixth of the sum of the surface velocity, four times 
the velocity at mid-depth, and the bottom velocity. The average 
velocity of the water flowing through each partial area was taken as 
the average of the two average velocities in the two verticals bound- 
ing the area. The average velocity of flow in each partial area in feet 
per second multiplied by the area in square feet gave the discharge in 
cubic feet per second through that portion of the channel. The sum of 
the discharges through the partial areas gave the total discharge of 
the stream. 

The meter was held in each position for a minimum of 40 revolu- 
tions or for a minimum period of 40 seconds. The time was measured 
with a stop watch to quarter seconds. 

The depth of water at each vertical was determined by lowering 
the meter until the weight rested on the bottom and reading the 
depth on the meter cable, which was graduated into 0.5-ft. divisions, 
to the nearest 0.1 ft. by estimation. These depths were checked later 
in the office, before discharge computations were made, from a large 
scale drawing of the previously-determined cross-section of the chan- 
nel, with the stage of the stream at the time of the measurement 


plotted upon it. 
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VI. Stop—E MEASUREMENTS 


16. Description of Slope Courses——To compute values of Kutter’s 
n, it was necessary to determine the surface slope of the stream at 
the time of each discharge measurement. With this in view, slope 
courses were established at each gaging station. The channels drain- 
ing watersheds Nos. 1 to 6 were dredged channels and were straight 
at the gaging station. The bottom slopes were reasonably uniform 
and the cross-sections of the channels were fairly regular. Watershed 
No. 7 is drained by the Embarrass River, and its channel is not so 
straight or regular as the others. 

For watershed No. 1 a slope course 480 feet in length was used 
above the gaging station and a second course 550 feet in length was 
established below the station. The upper course ended about 100 
feet above the meter station, and the lower course began about the 
same distance below. Two courses were used because of a marked 
difference in the condition of the channel above the station and below. 
The channel above the station is in Crystal Lake Park, Urbana, and 
is kept in good condition by the Commissioners; whereas below the 
gaging station the side slopes are covered with trees. Views of these 
courses are shown in Figs. 31 and 382. 

For watershed No. 2 a slope course of 800 feet was laid off just 
above the gaging station. Views of this course at different times 
during the investigation are shown in Fig. 32. 

For watershed No. 3 two slope courses were used, both below the 
gaging station. The length of each course was 330 feet. The views 
of these courses in Fig. 33 show the side slopes covered with trees. 

For watersheds Nos. 4, 5, and 6, single slope courses were used, 
their lengths being 661, 1000, and 816 feet, respectively. Views of these 
courses are shown in Figs. 34, 35, and 36. 

The slope course established for watershed No. 7 was not satis- 
factory and the data obtained were not used. 


17. Slope Posts.—Slope posts were placed at the ends of each slope 
course, and stakes were driven along the bank, at intervals, where 
it was desired to take cross-sections of the channel. The slope posts 
were of 2x4-in. lumber firmly planted in the ground in a position 
slightly inclined toward the channel. A rectangular notch was cut in 
the top of each post, and the horizontal portion of the notch was care- 
fully beveled, so that accurate vertical measurements could be made 
from it. The posts extended above the ground about 3 feet, and three 
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or four posts were used at each end of each course, the lowest post 
being in the low-water channel and the upper post at the top of the 
bank for use during periods of high water. 

Bench marks were established on the bridge abutments, and levels 
were run to determine the elevation of the beveled edge at the top 
of each slope post. An 18-in. wye level and a target rod were used for 
this purpose. The elevations were determined to thousandths of a foot 
and carefully checked. After each high water period, the elevations 
were rechecked, but only in a few instances were any changes of ele- 
vation observed. 


18. Method of Measurement—The elevation of the water surface 
was found by measuring down from the beveled edge of the slope post 
to the water surface with a specially prepared hook gage, graduated 
to hundredths of a foot. Each reading was estimated to thousandths 
of a foot and ten readings were taken for each elevation determina- 
tion. Two men were used for this work. One man took the ten read- 
ings as fast as he could and called them to his assistant, who re- 
corded them. The procedure was as follows: Ten readings were taken 
for the water level at one end of the course. The time was recorded 
and the observers hastened to the other end of the course and took 
ten readings there, noting the time. They then returned to the first 
end of the course and, when a time equal to that between the first two 
sets of readings had elapsed, took a second set of readings at that 
end. The average of the ten readings was used in determining the 
elevation of the water surface. If there was a difference between the 
two elevations obtained at one end of the course, due to a change in 
stage, the average was used to obtain the difference of elevation of the 
water surface at the ends of the slope course. Since the time required 
for these measurements was only from ten to fifteen minutes, there 
was very little, if any, change in the slope course during the measure- 
ment. The slope of the water surface was computed from the differ- 
ence of the elevations of the water surface at the ends of the course 
and the length of the course. 


VII. MEASUREMENT OF CROSS-SECTIONS 


19. Method—In computing values of Kutter’s n it is necessary 
to have the cross-sectional area and the hydraulic radius of the slope- 
course channel in addition to the slope of the water surface. Eleven 
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cross-sections, at equal intervals, were taken for each slope course 
during periods of low water when the streams could be waded. The 
measurements were made with a level, rod, and tape, and all readings 
were taken to the nearest 0.10 foot. Sufficient readings were taken 
across the channel to give an accurate cross-section. The data were 
plotted on standard cross-section paper to a scale of 5 feet to the inch 
each way for the smaller channels and 10 feet to the inch for the larger 
ones. The water level at each cross-section during the period of slope 
measurements was then drawn on the plotted cross-section, and the 
area of the section found by means of a planimeter. The average of 
the eleven areas was taken as the area to be used in computing values 
of n. The wetted perimeters of the several cross-sections were found 
with a map measurer, and the hydraulic radius of each section was 
computed. The average of these values of the hydraulic radius was 
used in computing values of n. 


VIII. RatnraLtt CoMPUTATIONS 


20. Plotting—The daily rainfall records as turned in by the ob- 
servers were plotted for the purpose of study on cross-section paper 
with times as abscissas and rainfalls as ordinates. The time scale 
was one day to the inch, and the rainfall scale was one inch to the 
inch. The data for each station were plotted as a monthly summa- 
tion curve. The curves for the several stations for each month were 
plotted on the same sheet, one below the other, so that the variations 
in the amount, distribution, and time of occurrence could be seen at 
a glance. The rainfalls at Urbana and Staley were plotted first, as 
these data were obtained from recording gages, for most of the time, 
and gave the actual distribution of the precipitation during each storm 
period. The distribution at the other stations was assumed to be in 
the same ratio as that at Urbana or Staley, depending on which .of 
the two stations was nearest to the station whose data were being 
plotted. The time scale was large enough so that intervals as small as 
30 minutes could be plotted. The times of beginning and ending of 


each rainfall period, as recorded by the observers, were used when 
plotting. 


21. Weights Assigned Stations—To obtain the average rainfall 
over each watershed, it was necessary to combine the rainfalls at 
the several stations in or adjoining the watershed. The rainfall at 
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TABLE 4 
Weicuts ASSIGNED RAINFALL STATIONS 


Watershed 
Rainfall 
Station 
No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No.7 
rbanasire.. eee 17 15 0 
Thomasboro..... 47 0 0 D 0 D 
Staleyien cent 1 hia 77 15 0 7 0 
Mt..Vernon..... 35 8 21 2 0 0 0 
Mahomet... .. ss 0 0 2 73 0 0 0 
White Heath 0 0 0 10 10) 0 0 
Ci agdontas 0 0 0 (0) 75 10 0 
Gibling. ene oes 0 0 0 0 25 62 0 
Hadorusieesss osc 0 0 0 0 0 21 12 
100 100 100 100 100 100 100 


each station was assumed to extend half way to the adjoining stations. 
The area controlled by each station was measured with a planimeter, 
and the percentage of this area with respect to the area of the water- 
shed was computed. The percentages, or weights, given each station 
for the seven watersheds are shown in Table 4. 


22. Average Rainfall over Watersheds—-Monthly summation 
curves were then computed and plotted for each watershed. Each of 
these curves was a composite curve computed by applying the weights 
given in Table 4 to the rainfalls at the individual stations. The large 
horizontal scale of one inch to the day enabled the daily distribution 
of the precipitation to be shown clearly. Obviously, it was impossible 
to reproduce these work sheets to scale in this bulletin. The daily 
values, however, are tabulated in Table 5, and monthly summation 
curves to a much smaller scale are shown in Figs. 7-30. In general, 
the rainfall values recorded in the table for each day are from mid- 
night to midnight. However, where a continuous rain began before 
midnight and ended after midnight, the total amount is recorded in 
the table on the day on which the major portion of the rain fell, pro- 
vided the rainfall period did not exceed 24 hours. 

In order that the rainfalls at the regular Weather Bureau stations 
nearby might be compared with those obtained on the watersheds 
themselves, the records from the stations at Tuscola, Decatur, Dan- 
ville, Clinton, and Roberts are included in Table 5. The general lo- 
cations of these stations are shown in Fig. 1. 


ILLINOIS ENGINEERING EXPERIMENT STATION 


24 


‘aqep sty} UO peTfeysul ose] 


“"YorvyAy Ul pwol JON 


PT CL Sa Lore | TEES sce pO" e1 O4'Se | G6ie "| 96.6:| 20 he i 00re mleted, 
"5591 -20"0.4°80'0 | 200 - | gt°0 | 191°0 | 40°0 | 0°0 | ShI'0 | 00] TE 
one (TS ole Se eee ee Oe recat Scanner cee enn ieGE 
SH SO b) eee CLT * | $2°0 | 16370 | 28°0 | 28°0 | $22'0 | $9°0 | 68 
op 2e.0 | 0670, 190 * | ¥£°0 | $20'0 | 8870 | $870 | 090°0 | 06°0 | 8z 
SEL Caan) teal eect Trego Weer oaptes Ike cae ected leeconey aimsaattaer? 
**** | ¢o°0 | OL‘0 | £0°0 “**** 1 2-9 | 920°0 | 02'0 | 81°0 | $900 | OT'0 | 9% 
pl SOON Obs ae 80°0 | 020°0 | OT'0 | 600 | 080'0 | #170 | gz 
eee he OU), CEM sae OD EOE Re ee cele aem| Snag nmeeaal ae? 
Heese econo acto. ost oal Soproh aaa eee lleco-o tee tee 
A Pate soe eC oc Pesce, desert Seq ge | ages [ae aly eoe gl gllmeeee Eee 
“*** | OT"O | 80°0 | 8370 “*** | 40°90 | S00 | Z0'0 | 80° | 6E0°0 | ¥0'0 | Tz 
“<1 SEO | 88°0 | 1F°0 “=** | ¢0°0 | $G0°0 | $0°0 | 80°0 | 6800 | 10} 02 
eae i RS ee a Se a ae | es tee nelle cpm sore eal ede | rams nO eee Cele ena sls oa Me Geg uote lee 
oes - : nor cl arta afos a el calla 
cai si” Ir S0°0: 1 20°0 Ee) 2010 | 800m) SE OnPe TIO) etree zoo | ZI 
seach ety tea ese eae alae Lai Seco, Gene ike eeeplie rate limes eas eae, 
| goo] 7c Vee Se oys Meee cleats eRe sy learns leat 
ve | OT edt | nf Ago oll oto Gtih ese alee claraconlmrt 
Fre TOO}, LL A ire ae aCe i ee eR ee i a ple ieee S75 1920106, |e 020 zo'0 | &I 
eile AL (COCO) aks oe ZO O- | oeice Ne eel 
Ba hCO 0 90704 ) od, “***+ | Z0'0 | 8F0°0 | 20°0 zo'o | IT 
* | €T°0 | 60°0 | 80°0 a 1 BL 70ci| 280" 0, 2020. ¢0'0 | OL 
""** | $0 | 9270 | 0F°0 ee: 0,|°C70 Ol 2eC0 62:0 | 6 
WU eS Bee eel eee Nie sae pane 
: _ 60°6. coro boron > Iroo-oe eee ee eee ace SA 
a2 7080 || 0250. | 120 = FE On) F900, 101s. 0 *1'0 | 9 
vee | ME | eI PELOL COO 7) a co | SET eee he oat (er eerie hee es ee ener A oa econ lees aS ie 
ee), oe | 20209)-60°0 < €1'0 | 890'0 | O1'0 ZO tay 
vere | esse | BLOT ee hsp janes aes 
sees | ; ; sae Res aes : > = anOA ee Se oes ALS Oe cr enone Preacher ho 
faallortess WGN sete taser. ne Asi | eee ol comet lRotract Slacinea ml eee gal lie saamhli cas MIE cele ape ete | er torre 
PZ6L 
‘ul “ul ‘ul “ul “ul “ul “ul “ut “ul “ul “ul ‘ul ‘ul “ul “ul ‘ul “ul ‘ul ‘ul 
wes | wey | wes | mes | mes | mes. | go | mex | “gor | wey | go | ey | go | Wer | go | wey | mee | go | Tey 
-urey | -urey | -urey | -uwy | -urey | -urey | -uny =| -urey] -uny =| -urey] -uny $ | -urey] -uny | -urey) -ung | -uley | -urey | -uny | -urey 
ayeq 
#9T[TA | SyI0 uo} | injvo} BOD | vue 3 ° ; 4 : c 
My code (eat lore ol ene aa LON 9 ON ¢ ON FON € ON 2 ON T ‘ON 
sudTye}g Nvaing 1947804 “Sf SPoYss0ze MA 


VIVG WIO-NOY ANV TIVANIVY 


G a1avy, 


25 


RUN-OFF INVESTIGATIONS IN CENTRAL ILLINOIS 


‘ayep Sty} UO poT[eysur adVd) 


8°E | GSS | 8S | €9°S | OF F | T9'E 68°0 09° 8F'0 8E'E 88°0 Og °€ 61S SS ie | AO? 69'T ZEA || WHR 
29°0 | 2€°0 | $8°0 | $¥'0 | 0S'0 | G20 | 2490°0 0L°0 | $40'0 190 | 620°0 L6t'O €8°0 | #8°0O | 860°0 9¢°0 0€ 
BTA RCON OF I I ie Sareea |e Mia saa 2490°0 | Oe ees | aS) TEESO: gor linea ne | SO020 Rat 66 
SOO) I S| SON0T ae S205 08080 * | 690°0 6E0'0 O&t'O NE a EE ESO: €% 0 8% 
62°0 | €0°0 | 9T'0 iL 0Z°T | 6¢'0 | 690°0 680 | S¥0°0 248°0 | 6€0°0 9ET"0 08°O | TS°O0 | 690°0 LL°0 LG 
LETON SSO SSG OS Ls S250 5 ES070 Uw 0¢°0 | 610'0 8IT 0 LE°0 | 99°0 | 160°0 me 9G 
CA MOS Deen LS ip es Oa 610°0 9Z°0 | $10'0 8€°0 | 810°0 6L0°0 SO'T | 48°0 | 0€0°0 ee'1 GS 
pois ieonome ||bares teks see T - | eto-0 “> | 619° “= | 810° SF0°0 sees | Sees | ezgeg Tees Zz 
oie se <a] what 2110°0 “+> | @19°9 “++ | 61070 8%0°0 wieisl6 -- | ezo-0 saws ez 
Se LOROR ES GOKO Pea ES LOKO ye LONG oo a) 860°0 ee GS 
L FIO | 960'0 FLO | 610°0 90°0 | €20°0 610 | $¥0°0 620° 0 92°0 1G 
ees On EScORO) “** | 060°0 ¥0°O | 120'0 | DA 0€0°0 re ee 06 
Or'O | °*** | €80°0 9T°O | 020°0 FIO | €20°0 OL'O | Z¥0'0 00° 0 61 
e oe 6£0'0 ee i ccORO Re | ECORO GAD TE0'0 8T 
GG'0 | ¥e°0 | £700 ee | ON) 80°0 | €20°0 610 | $¥0°0 FE0'0 LT 
GL-T | O&O | TE0°0 0L°0 | €20°0 ¢é'0 | €60°0 $F 0 | 8¥0'0 S€0°0 9T 
ae e"0 | 610'0 naa 610°0 86'0 | €20'0 ce | ASO) ¥E0'0 ST 
BeoesPOLOnO 4@°0 | 610°0 S| COO GO'O | 6S0°0 vE0'0 ial 
y ~ | 160°0 “"** |x61T0°0O ¥60'0 ee | te S¢0'0 €1 
So | ee ee) “ahegte @ iilae tee Seer cOnO y | SEO®) L€0°0 a 
Dice! walle een) ead Nowe Sy eee RoCOnO ee 8050 LE0°0 IT 
ree | sess | gzq-o 6 || acnac “+++ | 9z0-0 -++ | gen-9 6£0°0 OT 
COROT RSORON RSCOROMR CORON temas ee | BOCORO | ROR) $v0'0 6 
SOLO men ec ORO paentin| | waciates €0°0 | 0€0°0 %0°O | 490°0 L¥0'°0 8 
Le ae €€0°0 a) Sens CGO 240°0 | 190°0 TS0°0 L 
WW : 2 ND $700 ils fins a 00 | Z80°0 oo || 48eO 990°0 9 
ey L Vea a a “""* leGP0°O a oad Os AOS) G0°0 | 940°0 T90°0 f 
ook |} Some || woos Q 3 eae |bicttctestes odo i) soaps “+: | B¢9°0 “== | 689° F10°0 avers $ 
nigi 5 see SN || orshehes litateceset \| |e ueuskerens S || poo “+++ | eF9-9 -- | 660°0 810°0 Siehae e 
doco, th od melee L 6 wo | °°: eae. ||) taseac --=* | T9909 ses | grr 160°0 S00 z 
L L LOO || SOO | BOO | WOO | SOFOMKN 60°00 | 890°0 Se | aele@ TIT’O €0°0 I “idy 
FC6T 
“ul “ul “ul “Ul “ul “ul ul “ul ul “ul “ul ul ‘ul “ul “ul “ul ‘ul “ul “ul 
Tes Tes Tes Tres Tes res yo es Ho ey ue I1®F 4289) ey go Ile} Tres Ho Wes 
-uley | -urey | -urey | -urey | -urey | -urey | -uny | -urey) -uny | -urey |) -uny | -urey} -uny | -urey | -uny =| -urey |-urey | -unqy | -urey 
eT[IA | s}0 uo, | nyvod | Boo | eueq LON 9 ‘ON CON F'ON eon Z ON Lon aqyeq 
AWE | SSO | SUMS) | KGL | SINE, | =e 


suoTyRyIG neang iwyIeVIM “GS ' 


Spoyssoye 


VLVC 44Q-NOY AGNV TIVANIVY 
panuyuog—G AIaV I, 


ILLINOIS ENGINEERING EXPERIMENT STATION 


26 


62'S ¢3°z | OFT | 06% | 8o°0 | eI’ | FOL | ¥8°s | EET | zee £O'T | 80°S | [BIOL 
aoa 60:0 jcte0-O8 Pos) 61070 a at 20050. fimene sen all uae 0200 | zo'0 | I€ 
Saige Ween) eae cae | tre ll ocaa\ beaters allroad [ aaty anh eer Sopa wares eds 
03°0 €4°0 | £200 | 48°0 | 610°0 | 10'r | 9¢0°0 | 280 | #900 | ¥8°0 410°0 | L°0 | 62 
ZZ'0 20600 his ai StO vO = te ee PF07D eel Sr Or Oar mae 410°0 | £0°0 | 8% 
L Z0'0 | 120°0 | €0°O | ¥10°0 | IT'0 | FF0'0 | **** | BPO'0 | °°: 410°0 | 20°0 | 2% 
ios £0°0 | #20°0 | $0°0 | 100 | £0°0 | #¥0°0 | 800 | SrO'0 | **°° L100 | ie a 9s 
L “*** | €20°0 | 20'0 | F100 | 20:0 | #F0'0 | **** | 8#0°0 | 20°0 L100 | $0°0 | $% 
19°0 G0'0 | £200 | 92° | F100 | 8Z'0 | #F0°0 | ZI'0 | ZG0'0 | ZI°0 €20'0 | 90°0] ¥@ 
L1'0 S¥'0 | 620'0 | 22°0 | 910°0 | 02°0 | ¥¥0'0 | 2e°0 | z¢0°0 | #9°0 2z0'0 | 98°0 | £ 
L 20'0)| 860°O 715" * 2 1 hI020 Spo ocr COCO 2 2000 220'0 | €0°0 | 2 
_ : $2001 222 leetocGe ere ear nlee ali coo a aie Fern ie ara eee 
L See AP SEOCO Ae | OTC 822" t-7970°0. 1, 10.0 1660 0: t aaa |e tecO) Oa 2050 1 mEOs 
90°0 =.) |, 880°0 © | 20"0'} 9100. "e004 57010 9 Sh Ze0 Op lara a ae OnOn waa Laer 
=f Del Gang | [eesoe ores ces" | colo ceeetenl roar ite ele ca nea at eens 
L 6Z0'0 | 89°0 | 910°0 | ¢¢°0 | F¥O'0 | zZ9°0 | Gg0'0 | 92°0 | 92°0 | 8z0°0 | Z9'0 | AZT 
oe gz0'o (ee deaterG bitter Syore lees ol eepeeetiee oe lee een yo eet ae 
L TE0"O | OOH BIO ON 2S ni epOsO | a Cg0tO, red ar OcO 0 aN eeOnO eae 
90°0 “*** | Tg0°0 | **** | 810°0 | 20°0 | F¥O'O | €0°0 | $s0°0 | ¢0°0 | 4070 | Eg0°0 | So'0 | + 
L 90°0 | Z0'0 | 80°0 | 610°0 | ¥0'0 | ¥¥0'0 | ZO'0 | Scu'0 | €070 | F070 | FE0°0 | €0'0 | kT 
e Hs | tegep: | ets LRTOPO. Mmeeee rt eeOre. ieee ieee alee ea ee alec owes a te 
z0‘0 nies pend: 1 Bese etgre i eee | oeporg, Hh seer cen tG nl eee ieee cate geome es 
¥0'0 "*"" | 980°0 | €0°0 | 610°0 | Z0°0 | ¥¥O'O | Zt'0 | 8G0°0 | zt‘0 | OL:0 | seo'0 | E070 | OT 
L eo] S600" | 2O°O | E020 | PEO) SPOOF VG W000 Slect oe  Nage an cy Or Omi cealane 
£Z'0 00 | 2F0'0 | 8070 | €Z0°0 | €0'0 | I¢0°0 | ¥0'0 | 290°0 | 20°0 | **** | #¥0°0 | OT'0 | 8 
19°0 02°0 | €40'0 | 28°0 | £20°0 | ZF'0 | Tg0°0 | 9E°0 | 290°0 | Z¥%°0 | OS'0 | EFO'0 | 6E°0 | Z 
z0°0 €0°0 | 4F0°0 | 100 | 1Z0°0 | **** | ¥20°0 | €0°0 | 290°0 | Et'0 | €1'0 | €F0'0 | ST°0 |] 9 
7. 7el*enoro tote been o Mee= | poco dee Col eratg nec eall al cute Teens 
a Pte oeneh ean ee acg el eenroat feel Groom cei here slecen on eben ae 
af £0'0 | ¥90°0 | 41°0 | €20°0 | €2°0 | 820°0 | **** | €60°0 | 80°0 | £0°0 | ¥90°0 | TZ°0|] & 
L ZI'0 | €240°0 | 2070 | gz0°0 | °*** | S60°0 | 02:0 | got‘o | 21:0 | ¢t:0 | 690°0 | 90:0] 2 
£0°0 tee Z280°0 wee 0g0°0 seee ZCL'O eee PCL'O eeee see 980°0 eee T Avy 
F261 
‘ul ‘ul ‘ul “ul “ul “ul ‘ul ‘ul “ul “ul “ul “ul “ul “ul “ul “ul ‘al “ul “ul 
Wey | Wes | es | Wes | ees | ee | we | ee | OC res | oe. rey | yo | rer | wo | tres | ey | go | cues 
~urey | -uley | -urey | -urey | -urey | -urey | -uny =| -urey] -uny j-urey] -uny | -urey] -uny | -urey] -uny | -urey]-urey |] -uny | -urey 
a7eq 
OTA sq10 u04 imjvo | Bloo | vue é 5 ‘ 4 4 
saeey | cao | lena score canal a, LON 9°ON ¢ ON > ON € ON 2 ON TON 
suolIzeyg Nvamag I0y}BVeM “SQ spoysso4e 


VLV(, JIQ-NOY GNV TIVANIVYY 


panuyuog—gG TIAav J, 


27 


RUN-OFF INVESTIGATIONS IN CENTRAL ILLINOIS 


00°OT) 26°9 | 22°8 ge"9 | 89°8 £6°S GE'S 8o°S 0g" 2 91's 8L°9 63°€ 8e°8 ST°€ TI°6 | PI'6 LLS chs | T2IOL 

Sone a coe ames wees [eee | prog “=== | 670-9 +++ | 2e9°9 “+ | g2t-9 «= | egq-9 vere | sees | go7-g Dante 0g 
zt:0 | 10:0 | s0r‘0 +++ | 260°0 +=» | 899-9 + | BeT-9 ++ | eep-9 sere | eeee | gtz-Q 300 6Z 
0€°O | 16° | 9ET"O 218°0 | €60°0 23°0 | 820°0 OF'O | OFZ'0 SIT | €22°0 ¥o'T | OTT | €hS°0 6r'T 8% 
"= | e7-9 | e90°0 es | 88Q°0 mes | 876° see | Ter-g “ee | 80°09 reas | tees | Gag-g eis 1Z 
Con.O! |) ae || 2Z050 STO | 2610 €0°O | 9IT'0 90°O | 661°0 8L°O | ITT‘O VE OF) SEO | COTO 0Z°0 9% 
OF'O | G8°0 | 680°0 eens) cr'O | F610 9€°0 | T1Z°0 ¥9'°0 | €61'0 60°0 | °*** | 160°0 ae EKG 
CASON Ps | 62020 Z8°0 | ¥60°0 OF°O | €cT'O %p'O | IhT'O 9€°0 | 060°0 {6°0 | 66°0 | TS0°0 19°00 iz 
40°0 | 88°0 | $90°0 LE°O | GOTO ¢0'0 | F610 ee GAO) 40°0 | 80L'0 92°0 | 0€°0 | $S0°0 G36 £% 
6&0 | 20°0 | 6£0°0 @¢°0 | 380°0 GL°0 | *80°0 OF'O | TET 'O 09°0 | ¢S0°0 69°0 | €9°0 | $S0°0 9¢°0 (£6 
%I'O | 2ST | S#0°0 Ree OSOnO: po an SOLRO eee LPO fe We coat | Necake taal SOO AO Aste 1G 
SLOW Aa | N x ¥E0'0 O¢*T | 620°0 Z8°T | 6¢0°0 go°T | 090°0 GGT | O@'T | 620"0 99°T 06 
Sats 1£0°0 Te | BTQ-9 es | geg-g “Ts | OFQ-9 reas | tes | Pegg mates 61 
OEE ¢¢0'0 Pees I ECOLO ne 960°0 : 960°0 ; ** | 8¢0°0 Z0°0 8T 
ane T#0'0 Pe £60 °0 oe 9€0°0 ees 640'°0 = |e ae IeOcOxO ee LI 

4 970°0 Se ies) eee | OSONO : 6900 : be Se0n0 why: 9T 
: ¥90'0 “""* | 980°O ae Wiaala) a RSS0 70 F ** | 040°0 ee cT 
res 090°0 a2: |) ScOL0 amet OLORO: “""* 1 190°0 |) aeeealGroRO iy oe iA 
: 690°0 ree | 2eQ-9 ++ | Z09"9 +++ | 999-9 vere | vere | SeQ-g ee 1 
he 640°0 Cone EG ZON0) ees S90n0 ee | HOLG"O) 80°0 | 90°0 | 290°0 60°0O ai 
Bove Z60°0 S55 8F0°0 ---+ | ego-9 | zo-o | €60°0 vest | Tees | Ga9-9 Soy: II 
fear OIL'O = | £9050 Soy aera 8G) ee ESOTSO) 20°0 | €0°0 | 980°0 ot OT 
Way 6ET 0 to || yS0n0 De ee a | Ale® €0°0 | G0°0 | 8SI'°0 wees 6 
cL 0 0¢°O | ¥FI'O 8P'0 | 6SL'0 STO | 280-0 £9°0 | €81°0 FLO | OL'O | 002°0 SL'0 8 
ea) es OZ °O iin) SOLO 40°0 | SOTO 6S°0 | €ST'°O “As || POLO Se BAG |) eee || CSL O: nt ZL 
e9'0 | 66°t | gez-0 ss | got-g wae 10z°0 Prt | TEzeg “+++ | goe-g vere [cess | Q6e-g = See 9 
80°G | 10°0 | OFT'O | 2Z8°T | 180°0 | 84°T | 820°0 | ZO'L | $80°0 | 20°2 } 28T°0 | 00°2 | $6°L | 9010 | #8't | ¢ 
ITO | 200 | 220°0 *** | 660'0 | 20°0 | 620°0 | T€°0 | ¥€0°0 | 90°0 | 990°0 ee wae || CSOLOM CORO GEE y, 
FLO | #6°0 | G80°0 é8°0 | 620°0 0Z°0 | 820°0 S00 | 9€0'°0 8z°0 | 690°0 46°0 | 60°T | T90°0 92°0 3 
90°0 | #$°0 | SG0°0 | #1°0 | 090°0 | 20 | 8z0°0 i SEO; OF COLO S90K0) 20200) aoe |) SE0n0 Sa Sz 
6L°0 | VIO | 6£0'0 | 89°0 | 2Z80°O | 06°0 | ¥Z0'0 | 0Z'T | ¥20°0 | ZL°0 | Gg0'0 | E8'0 | 08'0 | €z0°0 | g6'0 | Toune 
FC61 

‘ul “ul “ul “Ul ‘ul “ul ‘ul ‘ul “ul “ul “ul “ul ‘ur ‘ul ‘ul “ul ‘ul “ul ‘ul 

REE) UN et IES ees yo Tres yo Trey yo res yo es yo rey Tres yo Tey 

~urey | -arey | -arey | -urey | -urey | -urey | -uny /-urey | -umy jf -uey | -my =f -urey | -ung j-urey | -unyg |-urey |-urey] -my | -urey 

oyA | sjza | u0z | mgeo| vfoo | vueq SPECT 

-ueq | -qoy | -uyp | -oq | -snz | -a9 LON 9 ON ¢ ON FON € ON 6 °ON T ‘ON 


suorjye4g Nevoing Jey}VaM “SQ 


Spoysieze 


VIV( FIOQ-NOY AGNV TIVANIVYY 


panuyuog—G Wav], 


ILLINOIS ENGINEERING EXPERIMENT STATION 


28 


6€°0 cro | zg:t | oF0 | 66°0| 0° | 26°0 | 26°0 | 89°0 | 96°0 | I%90L 
¥00°0 600°0) 72) 0000) Hee oa SkO700 bh ease oan OOOO Salman Tg 
+00'0 900°0 20 ior: eee teora iP ome eee | Me, | Ts 
00°0 900°0 el GoocO TA SEO"O ene cill ee 90000 bck anlimed 
¥00'0 NOOO |) 2222-1] Wao. || ooo || Sao) sha (tesa shea OOO) KO eam meting OO! 
yO N=) e0070 Fea O00". 1272 u) STI. Ita al an 200.0 wees | 92 
e076 | eseiso0ro, |) oe 00070 | | tame 8LOLO wee fees | sooo | octet | 9% 
veoro. ee oror®. |, > | 0000) | || SIO70. eae en 0000 goo | & 
900°0 | ST°0 | €10°0 000°0 | st°0 | ¢Z0°0 | It°0 | 60°O | 800'0 | OT'O | Fe 
90050) | ar |) OLOKO NOM | 822 ed | die || RCOOKO ME | eeaen ence 
LOOE OWS ie eee cO0RO TN | 88 aw. | eee | B22" | OM @ | oor | ee 
COOTOMT es POLORO) 000°0 | $0°0 | €20°0 el ee (RCLORO 2 We 1% 
600°0 | °°" | €10°0 row foe? | anew || SoS | 2 | aM |v | We 
010'0 | 0°0 | 910°0 000°0 | °°" | 8%0°0 OW Seca NC LORO pliames 6 
1100 ee SLOR® 000°0 10°0 | 820°0 Jeet Bee) a| cLOnO ee $I 
T10°0 bO | 9100 90°T | 000°0 10°0 | 0€0°0 T0°0 | 10°0 | $10°0 600 LI 
1100 eeeCLOnO fo |RcOORO T0°0 | 0€0°0 ; omen ee LORO eS 9T 
eS | =| S1o°O. orcs 10080 | zee OEOOn Tear Glee nore ve | gy 
T1OCO) VASE FIOO | aese | 00070" ica IPSeOrO nae --- | 910-0 | -°°" | #T 
zoo | <7: | stoco | 2c:: | 200°0 | °°°> | Ss070 ~ |e) | otoro | ccc | et 
€10°0 | e¢°0 | 810°0 | gs°0 | 80070 | #870 | 8E0°0 | Og°0 | ZF"0 | Bz0'0 v0 | Gt 
oOo cree | 81020. Peet O10" |<) S070) aeeer || Maan ccOr en aaa, Ir 
erro | 228 EON. | sree | SROTO, er |) SvO°O. eee ema SCOLO sg Sane. Ol 
#10°0 | 0 | #10°0 | 0g'0 | ¥10°0 | ¥Z°0 | EFO'0 | SEO | GE°0 | 920°0 | 02'0 6 
SOO || 222° OO PEs | Zu@°@ | = |) eo 'w tie an] COLO a |e ees 
OTOTON eae | SLO LON | eee | OLOLO ma SOKOn RELO (0 POPOL OA OS AO 7% 
6100 aie | a COnO. pee | OCORO 10°0 | 670°0 y * | 6€0°0 hae 9 
OZOEO! paca SSOs On| memamenn COO KO ma magma (eC OR OS lies PASO! Mes |) 88 
$60'0 eee | ECORO. a | Gr ORO 22 SEO : * | 970°0 10°0 ¥ 
$z0°0 yoy | 96040: 5. | GSO oe || SEO ive €¢0°0 ed € 
ARO, | OPS er |] 282 | SOD. PSS | OO Pe WAM. |S ih 
Foro. Ls oce lezeoro 7h cee ISeor. ae 1OZONO || ance - | 60°0 | oot T 4m 
FC61 

‘ul “ul ‘ul “ul ‘ul ‘ul “ul ‘ul “ul “ul “ul “ul “ul “ul “ul ‘ul ‘ul “ul ‘ul 

Tey | Wey | Wey | Wes | Wey | Wes Xo Trey yo Tey yo Trey yo rey HO Wes | Wes Ho Trey 

-uley | -urey | -urey | -urey | -urey | -urey | -uny | -ureyy | ung, | -arey -uny =| -urey] -any | -uley) -uny | -urey | “Urey -uny =| -uTe yy 

ota | sqyza | u0q | mje ie 

i oO *ejoo eue . . . ° Fy 5 4 
-ueg | -qoy | -uy9 | -»d cont iy LON! O5ON ¢*ON FON €°ON Z°ON TON 
suoyeyg neaing JoyyVeM “S “A Spoys19}B MA 


VIVG JAQ-NOY ANV TIVANIVY 
panuyuoj—G AIAV], 


29 


RUN-OFF INVESTIGATIONS IN CENTRAL ILLINOIS 


i) 
3 
<< 


12:0 | e¢'z | ¢60 | eso] ort | se-or| et'z | eb6 | 6e'6 | 92'T TOL 
0z0°0 I¢°0 | 920°0 €F'O | F00°0 9¢°T | 0F0°0 Z8°0 | 6L°0 | 120°0 TE 
See CECC Oa ey 04) 100 Oa ee tere Oe ceuapoevale ocak : 
€€0°0 or NYO TE F10'O Oe RAI) Roe ene o£0'°0 66 
racial le aay SUE LE IN Nall sell ie etal Vibe abo tene Sore ee 
TOTO eet Me later a allem MMe NN WE Sell oon (leas is 
EA a LD a | ac al ete on terre ve 
est ee | hE GG) ee LOGO meat L9T"O Ss Se LO) cS 
s8e0'0 Z6°T | OOL'O 66°T | 260°0 9E°T | 8ST'O GPT | Z&'T | 980'°0 FG 
6¢0°0 ae ies 1a) on OZ0eG ae § TIt'o aw ie a 690°0 £6 
BGO: Otis cil GeO Odes CaeOHO CAR UNS EEE O A al ane oo at ee ee 
AON ret Vig HO eta Ieee | cree eee bn el ceec teeters one | ae 
L10°0 €L°T | ¥60'0 SLi OLE) FI'S | E190 98°S | 8E°S | 192°0 6L°T 0z 
Z00°0O GL’T | 900°0 9¢€°T | 000°0 6F'°S | S00'O 24¢°3 | ¥8°% | 900°0 LOOK 61 
Z00°0O ve GOO =O ie eye 000° 0 “erebs ¢00°0 se a in| SOORO: raet 8. 
AROUSED al Heme Ua Rata EUS timad Eatmcee EU cocci oa 
600 °0O 20°0 | 800°0 aes | 000"0 "1 SO0"O Bie = 90050 ee 9T 
Z00°O “= | 800°0 inlgng 000°O a 1250070 ‘dh see 420000) T0'0 cT 
OO OTN BOOT Fy) OO Nee TO OMe lero leeoote i eed 
G00 '°O eae | 80020 Z0°O | 000°0 ps L00°0 c0°0 | T0°0 | OT0'0 Z0°O €1T 
600° 0 Sow 9000 ies 000°0 600°0 pe ik Z10'°0 enh rag 
600° O (aie 800°0O 000°O 1100 Nagin: eke | SLO, 60°0 It 
G00 °0O ee 900°0 000°0 €10°0 Seed ae 6200 Ses OL 
600°0O ies 900°0 000° 0 £€0°0 eek es 0€0'°O Sis F 6 
z00°O s0°T | 900°0 000° 0. 69°T | 200°0 cc’t | *'T | 800'0 66° T 8 
Z00°O ; 900°O 000°O We 400°0 es ie Z00°0 cae L 
600 °O OT°O | 900°0 000°0 92°0 | 200°0 1Z°0 | 8T‘°O | €00°0 61'0 9 
Z00°O =) 1) 20050 000° 0 ee 600°0 re rane aes ¥00°0 Lae g 
Z00°O eet 90070 000° 0 NO) ee hoe be F00°O Wik 4 
600°O ies \ 900°O 000°0 sae TT0°0 ee ine te 900°0 eee € 
€00°0O 66°00 | 900°0 000°O €r'O | T10'°0 cr'0O | €F'0 | 900'0 FPO a 
$00°0O aaa 900°O 000°0 Sa LE LOrO rp sree 900°O po ok Loe 

FC61 

“ul “ul “ul “ul “ul “ul “ul “al “ul “ul “ul “ul “al “ul “Ul “ul “ul “ul “Ul 

wer | wer | wey | wes | mes | mes | go | wer | go | me | go | ey | go | ney | go | wey | ney | go | ney 

-ureyy | -urey | -urey | -urey | -urey j-urey | -uny | -urey | -uny | -urey | -uny f-urey | -uny j-urey | -uny | -urey | -uiey | -uny | -urey 

ata | szza | u0j | angvo} efoo | vueq LON 9°ON © ‘ON FON ¢ ON Z‘ON I ‘0 sed 

-weq | -qoy | uno | -ed | sng | ~0 > 

suOIyeIg NvoIng JIq}VOM “SO spoysseze 


VIV( JIQ-NOY ANV TIVANIVY 
panuyuUogj—G AIAV I, 


ILLINOIS ENGINEERING EXPERIMENT STATION 


30 


| 
FEF | GSS | LHS | FOS | LO'E | SI'S | GS'0 PLS 13°00 TL‘ T 83°0 L8°T $0°0 S6'T TZ°0 4a 8 6g "0 
sete [tere [cease | oeeee | eeee | eee | gggeg “++ | zoo “+++ | ggo-0 “+++ | QQ0-0 “++ | Tr9°0 cera 900°0 
000°0 a | cOOkO: 772) -| 90050 tape ||P O00L0 Soe ELLORO ee 900°0 
000°0 +--+ | 209070 “+++ | 99°09 “+++ | 99970 “++ | T10°0 vere |oeees | O90 
000°0O 00 °O 2@°0 | 900°0 8Z°0 | 000°0 ¥6'0 | €10°0 It‘0 | 91°0 | 600°0 
000°0 Z00°0 “== | 999°0 === | QQ9°0 + | eTQ°9 tree | ese | gageg 
000°0 €00°0 Lee 20080 See | 200030 Stee + c6LOnO et) meen EOOOKO 
000°0 £00°0 “+++ | 9909-0 --++ | Q90°0 “++ | 619-6 sere | sees | go 
000°0 €00°0 “+++ | 990°0 ---+ | 999° “+++ | 9z0-0 sere fesse | OTQ9 
800°0 $00°0 “+ | 9TO-0 “++ | 990-0 “+++ | eT9°69 vere | eee | OrQ-9 
800°0 $00 °0 @6°0 | 900'0 T¥'0 | 000°0 99°0O | €€0°0 3b'O | FF'O | OT0'O 
O10'0 +00°0 é1°0 | 900°0 ee |p O0050 ¥0'O | 020°0 LT°0 | 02°0 | O10°0 
000°0 ¥00°0 FTO | 900°0 | SE°O | 000°0 96°0 | 020°0 20°0 | 20°0 | O10°0 
000 °0 $00°0 82°0 | 900°0 Se | O00RO ea 810°0 eon | MOLORO 
000°0 00°0 === | 9990 “+++ | 990-0 “+ | oT9°9 2088 --+ | 910-0 
000°0 ¥00'0 #0°0 | 900°0 c0°0 | 000°0 | ¥0°0 | 810°0 COLO) |e leCLOeO 
000°0O ¥00'0 uae SO0nO oe 00080 Se ASOD pies ee CLOwO 
000°0 ¥00°0 =| ~~~ | 900°0 v2 | 00050 See 810°0 oe | hee eee COLOR O. 
000°0 ¢c00°0 Se CORO , 0000 Re | OW ee een CLOLO 
000°0 900°0 eee COORO eee O00RO €0°0 | 020°0 60°0 | ¥0°0 | €10°0 
000°0 900°0 80°0 | O10°0 61°0 | 000°0 Ot'O | €20°0 FEO | €1°0 | €10°0 
000°0 900°9 ieee POLORO Pn OOOKO Pea SCOnO cnet ee | CLORO) 
000°0 300°0 sees | 2199 “+++ | 9Q0°0 “+++ | 6z9-°60 sere | sees | eTQ°Q aig 6 
0000 600°0 10'0 | g10°0 ie | O0OKO 10°0 | $20°0 10°0 Z10°0 | $0°0 8 
000°0 Z10°0 ee | GUO ¥0'°0 | 000°0 eee COLO ete 060° 0 SESS ZL 
6100 €10°0 % I OLOz0 v2 | 00070 Tee 1 S60K0 ane €¢0°0 tES% 9 
$Z0°0 $10°0 “++ | eTQ°9 -+ | 199-0 “+ | ee9-g sees |oeeee | 679° Soot ¢ 
6200 910°0 +++ | 979°0 “+++ | 69070 “+++ | geq:g sere |oseee | ZeQ +9 poet $ 
280° 610°0 “++ | 6100 “++ | 9TO-0 “+++ | O€0°0 sess | sees | gFQ-9 Some ra 
$700 1z0'0 S £60 °0 ime ELOLO eS sOxO Pee Wl ee A OORW Ene 4 
L¥0'°0 610°0 | ¢¢°0 | €20°0 8s¢°0 | T10°0 T¢°0 | 640°0 Tg‘0 | 8F°0 | T20°0 ¢¢°0 T4dag 
FC61 
‘ul “ul ‘ul ‘ul “ul ‘ul ul “ul “ul “ul “al “al ul ul “ul “ul “ul “ul "ul 
Tres res Trey Tre} Tre} Tled Yo T1e5 yo I1®y yo Tl®F yo Ile} BO les Ile} yo Tres 
-urey | -urey | -urey | -urey | -urey | -ury | -unyq |-urey| -unyq |[-urey |] -uny | -urey] -uny | -urey|) -uny | -arey |-urey] -uny | -urey 
ota | szzo | woz | myvo | vjoo | vueq ve 0 ‘oO “90 % Ol a owed 
-ueq | -qoy | -uyo | -eq | -snz | -2g L°ON 9°ON SION FON € ON 6 ON ie ON 
suol}yeyg Neeing 1y}ve MA “SD Spoys109B A 


VLIVQ JIQ-NOY ANV TIVANIVY 
PanUuyuUoj—G WIV], 


31 


RUN-OFF INVESTIGATIONS IN CENTRAL ILLINOIS 


62°T | ce-o | s8°t | 00°0 OT°O | POT | THIOL 
€0°0 | €00°0 me 100020 &00°0 9T'0 Te 
80°0 | £00°0 000°0 100°0 cae 0€ 
"7s" 1 900°0 000°0 100°0 pe 6G 
==» | 999° 000°0 vere | eees | TO9°0 ours ez 
=== | 999°0 | 000-0 eee | eee | TO9°9 s6n5 IZ 
+++ | 999°0 + | 990°0 vere fesse | TQQ°9 aa 92 
++ | 990°0 + | 990-0 eee [eee | cag9g Eee oz 
===> | 9900 ++ | 990°0 eee fesse | Zag aes #Z 
eae | SOOO. ees OOORO > te Noe &00°0O : £@ 
ie OLOcO So AO) ie Soya een | 3 COO RO (£6 
eee Z10'9 ee OOOKO fier antler eee iRCOORO IZ 
ck £10°0 Se 00050 eli eace €00°0O Maes 06 
++ | F19°6 ++ | 990°0 vee Leese | ZQ9°9 ee 61 
=» | gt90°0 == | 99070 feeb eve Z00°0 sone SI 
++ | et0-0 “++ | 990°0 Siete Z00°0 $506 iT 
+++ | 6T9°9 === | 990°0 + | 299° sacc oI 
ie €20'0 ines, 1 COOZO ite 200°0 a eal ST 
4 O10'0 Sen |LOOOKO Coen | ErOORO Rte sas 
--+ | a19°9 «+ | Q990°0 + | £99°0 Amar eT 
“++ | 210°9 ++ | T99°9 ; ---- | $99°0 San0 ZI 
s+ | er9°9 “5 | T99°9 eee --+ | £90°0 Tose Tt 
---+ | 6t9-9 -+ | T99°0 ++ | sss | e999 Sees Ot 
+ | 6T9°9 s+ | Z99°9 Ste + | 900°0 5 Glo 6 
&r'0 | 910°O | €1°O | 000°0 0OF'0 | OF'0 | 200°0 | OF'O | 8 
78°0 | 910°0 | ZIT | 000°0 64°0 | T8°0 | 900°0 | s€°0 | 2 
=== | 909°0 “s+ | 990-0 ote === | $09°0 get 9 
“*** | 900°0 Pane | 200070 ep cl eae | GOO CO GR AO gare 
60°0 | 800°0 Tage 1 O0OK8: $85 017S6205| 90050) SS205// er, 
¢0°0 | 900°0 | €0°0 | 000°0 easy t\| eee S000 20, es € 
80°0 | 900°0 | 8¥%°0 | 000°0 pees eee | ROOO RO ttre Sj 
== | gq9°9 === | QQ9°0 eee fares | gQ9°9 Byerere T “920 
F261 

“ul “ul “ul “ul “ul “Ul “ul “aL “ul ‘url “ul ‘ul “ul “ul ‘ul “ul “ul ‘ul “ul 

ES ey See eos Lo om nod | end yo Tle} ae Tle} 1) res eo Tres yo Tres Trey oO Tes 

-urey | -urey | -urey | -urey | -urey | -urey | -uny [-arey |) -uny | -urey| -unyg j-urey| -ung j-urey] -any $j -urey j-urey | -uny | -urey 

eqta | szza | u0j | myvo |] joo | vueq Sepa 

-uvq | -qoy | -uqg | -eq | -snzy | -19 L°ON 9 ON GON ¥ ON € ON GON T ON 

suolyeyg Nveing Iq}VeM “SD SPpoyssze A 


VIVd 4IO-NOY ANV TIVANIVY 
PpanuyuUuogj—G ATaV I, 


46,0. |, 195 0-| G60) GEs1 Sher || S820) |) 0070) S820) 9050 08°0 | 00°0 CSa0N |e SSO eSlaralesOlh S170 LOLS) TOs: 

wees [oeeee [cece | eens | cree [sees | QQg-9 ===> | 2og-0 -+++ | QQ0-0 “++ | e799 vere |oeeee | zageg Jone 0g 

L $00 iL Serie ||| seca aereeg O00 So ele) ee Oe) Pee SLOxO $00 '0 G0'O | 66 

L ee ty iL COVOT gee) | ee OOORO oe | Oe) came | ROOOKO ee SOD) ¥00'0 10°0 | 8@ 

L iL Sea cOnO L ee OOORO Dee | COORD 22 | WD oO pe ORO ¥00°O =| ¢0°0 Lb 
s Ete fo ohte fees. | Sees | tte | wees | agg: 9 ++ | z99-0 <0'0 | 000°0 ++ | eT9°0 $00°0 areal 92 
zi see [oeeee | ceee | cree | cree | eeee | QQ9-9 “+++ | 20970 “== | Q00°0 “+++ | eT9°69 $00°0 anor CZ 
- 10°0 L “| *""* ) Z0°O | 000°O0 | 20°0 | Z00°0 Dae 100050 een Pa LORO) $00'0 hth FG 
SI 100 ee eg L 000°0 ey ow ian 000°0 oni STORO ¥00'0 ee &% 
aS eeee tee 10°0 see 000°0 sae Z00°0 sees 000°0 see eto'o ¥00°0 see LG 
nm c0°0 Eee “*** 1 G0'0 | 000°0 | 60°0 | G00'0 oe OOOO Me LOTROn ES TORO $00°0 sae 1% 

sm es eo ee 00070: rep cOORO) ene COORD As ¢st0'0 ¥00'0 | 20'0 0G 
ay yaa |) aaa. ||| eacn ---+ | 990-0 oe Z00°0 che 000°0 “+ | eT9°9 ¥00°0 ete 6L 
z, a5Ge L sees | eens | eee | eres | QQQ-0 -- | 200-0 ---+ | 900-0 “++ | eT9°9 $00°0 Deoo SI 
= L L L L L P 000°0 “** | 600°0 Z 000°0 See OLONO ¥00'0 Bite LI 
S eee ones oo. . . vee . 000°0 sae Z00°0 . 000°0 eee 0z0°0 ¥00°0O seer 91 
a God Sige || atic. ate pen - | 90070 “++ | 20970 +++ | 9Q0°0 sere | e799 800°0 o0o8 CT 
Bs cooo leoocs || dolce Iitdaw |lotes Ils 000°0 “+ | 209-0 ++ | 990°0 “++ | 9z0-0 600°0 ge0c FI 
Ay IFO | OF 0 | ZT'0 | €$°0 | 0L°0 | ©-** | 000'O | ce-0 | c00 0 O10 | 000°0 G20 | 8z0'0 600°0 | $2°0 | &I 
ee Ee) | Ne | eee GO CORO POO VOR 6¢°0 | 000'°0 TUDO 610'0 eda ai 
3) 60°0 | IT°0 | 020 | 49°0 | 9€°0 | 0S'0 | 000°0 | €F%'0 | G00'0 “*** | 000°0 | 0S°0 | c0°0 200°0 | 6L°0 Ir 
a moan | erent |e SOnO L ies L 000°0 i |. COUR 80°0 | 000°0 PE SLOnO %00°0 i OL 
z kde RP ee mae ne oer OODNC) i c00°0 ‘ 000°0 ee esLOw® 000 i 6 
Z suc |\ns poor || ccae +++ | +++ | QQ9°6 rae Z00°0 -+++ | 900°0 $04 810°0 $00°0 ) 8 
(om Ecatosll rei L ay 000°0 a G00 °0 2? |) QUO@ 2 WN SOD %00°0 ; L 
5 sao, || ooo || cmos - | 900°0 “++ | 290-0 “++ | 990°0 ss | Qzo-9 200°0 S007 9 
& . . tee w* | . oe . 000°0 sae €00°0 . . 000°0 . 0z0°0 see se ee #00'°0 eeee cg 
iS . . . . oe . 000°0 sae £00°0 see 000°0 . . 0z0°0 see tees #00°0 sees ¥ 
eS cit e 5 |< ne 000°0 == | 699-69 “++ 1. 900°0 “+ | Qz6°9 vise | eee | FQQ°9 Door ¢ 
Z, { Bp aoe lle : 000°0 £00°0 ea | OO0RO * | 060°0 eee LOOK) petty a 
A RODS MLS peste, Vase ues +++ | 990-0 - | 00-0 “+ | 900°0 “++ | Qz0-°0 sees | sees | ZQQ-9 S06 [ ‘AON 

F661 

n 
il 
fe) 
a “ul “ul “ul ‘ul “ul “ul ur ‘al “ul ul ur “ul “ul “ul “ul ‘ul “ul ‘ul “ul 
4q Tes 1®J Tres les Iles T1®} yo Ile} yo Trey yo Tres yo Iles 3) es Trey yo Tres 
4 -uley | -urey | -urey | -uivy | -urey |-urey | -uny =| -urey] -uny | -urmy] -uny j-urey] -any | -urey} -uny | -urey | -urey] -uny = | -urey 

ayia | sjzo | uoz | myo | voo | vueq L‘ON 9 ‘0 eco @ eG “ ro nee 

-ueq | -qoy | -uqg | -oq | -snz,| -19 Hy N ¢ “ON PON € ON 6 °ON eeONt 

suolyeyg Neeing 10y}8IM “SQ Spoys.10ye A. 


32 


VLVQ diQ-NOY ANV TIVANIVY 
panuyuoj—G ATIAV], 


33 


RUN-OFF INVESTIGATIONS IN CENTRAL ILLINOIS 


$6°S | 068 G8°S | 28°9 | S1°9 oT ST°9 B'S €L°¢ gerr Tyg 6F'T €Z°9 PEG 9959) |) S959 o's 8e°9 | [e301 
cada ib sec Tee vere | sees | peqeg “+ | gzo-9 Gr €z0°0 “== | QT9-9 ec0-0 vesicnn (ate F£0°0 ee Te 
S660. [eoone vere [vere | sees | 689-9 “++ | £89°9 | ezo-9 “++ | Er0°9 “++ | gcq-9 rere | cree | GeO <9 Soac 0¢ 
L 5060 SOE ere $60°0 sss | geQ-9 - | 820-9 “+ | eT9°9 “++ | eag-9 rere fees | Teg-g OOD 6z 
dete | pang S6do' {I Sade £80°0 +++ | e¢9°9 56 9Z0°0 + | eT9°9 ; ¢¢0°0 eal |lezeys 8600 S80 gz 
Sab Il Bone L ere 80-0 +++ | Qc9°9 see | ZeQ-9 “+ | 619-9 +++ | Gag-9 rere cree | ToQ°9 Shon IZ 
adc aueg dito" || sococ 660°0 190°0 + | 20-9 “+ | gzg-9 +++ | eag-9 free | sees | gag-g 2 92 
Boe be || ono, |eanao | Maxae allncene 680°0 “| D9-6 “+ | 269-9 oes | ZeQ-9 -- | $90-0 rere | sees | G9Q-9 o350 cz 
6700 an 060°0 €0°0 | 190°0 ew | OLONO Se leer || POSORO ee VG 
£90°0 S610 90°0 | ¥20°0 €0°0 | 090°0 OT'O | 660'0 40°0 | 0°0 | 9IT’O TO &@ 
4L0°0 6910 mie eZoOn0 eee CSOnO ee) ENEO colts elt eee SGU neues SG 
¥60°0 692 °0 c0°O | €IT'0 ee A ae £0°0 | S¥T°O VIO | ¥T°0 | OST"O 0°0 IG 
9610 908 °0 ae AS el tat) oe S80 ieee 00S. 0 een, || Geren OCGAO eae: 06 
89€°0 ce | SEO Bo ESI) he P8E 0 elle a0 10, $i ie || OLE 2 61 
020 ¥6'T | F810 06°T | 002°0 L6°T | 298°0 6F°S | 9IE'O ST'S | 80°S | G62'0 StS 8I 
960°0 86°T | 9S0°0 Lg°T | 900°0 66°0 | €90°0 OT’? | SOLO 68°T | c6°T | 60°0 16°T LT 
0000. ae OLOZO 8&'0O | 900°0 S8°0 | 100°0 ee LOsOnO: Reco | |uttenan| (REL OAO. 9T 
000°0 “* | 020°0 ee OLORO Boe 600°0 ee OGORO A eS NAO igo ST 
0000 €60 0 €0°0 | €10°0 ¥0°0 | G00'0 80°0 | €20°0 OT'O | 60°0 | S10°0 90°0 La! 
~ | 000°0 660° 0 ee | BUO2®D ee LOOKO te eee) ieee | bam | ee OKO oe oe €T 
L 000°0 TE0'°0 “"** | 610°0 ee c00K0 ‘ TE0'0 ‘ Se | OGOn0 ne 2 at 
ae POLORO) €¥0'0 ~ | 960°0 | SOOO NPE L60°0 ea S| | ed $600 4 II 
een cLORO 9¢0°0 4 660 °0 aon 400° 0 5 1. 6r0L0 ee en Cao) ee OL 
L 2410°0 T80°0 . 660 °0 Te  aAOR® eee 1 SLORO Fe 0F0 0 a 6 
66°0 | €61'0 €L0°0 E v0 0 Pe PAO) OS® ane . 8S0°0 is! 8 
610 | 000°0 800°0 FIT | 870°0 16°0 | 000°0 GZ.0) | SLOx0 OODS SORE RETOKO 219°0 Z 
ee BOCORO 600 '0 AWA eee EL OCORO ae ho LOR ete |) eS OO £0°0 2) 
Tv'0 | 000°0 600 °0 OT'O | 6100 €0°0O | 000°0 0&°0 | €10°0 op'0 | €F'0 | T10°0 6G°0 g 
8€°O | 000°0 6000 9T°O | OL0°0 ee | COOKO 6¢°0 | €10°0 97°0 | ZF'0 | 400'0 GPO 4 
€1°O | 000°0 600 °0 FEO | 800°0 6¢°0O | 000°0 6¢°0 | €10°0 9€°0 | €€°0 | F00'0 SiO € 
“== | 999-9 2000 = 1 909°9 === | 999-9 ee | St9-9g meee | Pes | Fagg z 
++ | O99°9 “++ | Zo9°9 ++ | 999-0 arse 0000 ss | et9-9 a + | 999-9 S050 T 00g 
FGI 
‘ul “ul “ul “Ul “ul “ul “ul “ul “ul ul “Ul “ul Ul “ul “UL “ul “ul “ul “ul 
UC |e LLes: ice Ue) MMS |] nes yo res go ey yo TT8F Ie Iles wo WES |) VK yo Trey 
“Urey | -urey | -urey | -urey | -urey | -urey | -uny | -urey |) -uny | -urey} -uny j-arey | -uny |-urey| -uny | -urey | -urey -any =| -urey 
aTtA | szzo | 09 | angeo]| ejoo | vueq ALG h 
: re) ‘Oo ‘ . . g 
-uegq | -qoy | -ayo | eq | -snz, | -1g LON 9 “ON GON v ON ON GON T ON 
SuoTyeyg Nveing Jsy}VaM “SQ spoysioye AA 


VLIVG SAQ-NOY AGNV TIVANIVYT 


= 
t 


STATIO 


XPERIMENT 


U 


* 
1 


NGINEERINC 


0) 


ILLINOIS 


34 


GLO GLO 6S0 


9z0°0 PEN GARI) 
92020 alee eae LORO 
OCOLO) | ce ane ELONO 
9z0°0 See IP LOR 
92080) 3) 2 a STOrO 
92030) |) cate IErcOrO 
OCOnO eae SCOR 
92050: | 2222s) F10"0 
OZON0) We Seen HLOKO 
9z0°0 taal ELOnO 
€£0°0 eee | VLOXO 
1g0'0 | Zt'0 | #10°0 
F10°0 See 7L0K0 
SIOs00 |) eee NEEOLO 


aero, |i eee 600°0 “+ | g10°9 

L 60°0 ¢00°0 Tt'0 | 710'0 

Pea eae ¢00°0 oN AND) 

ey 800°0 | 80°0 |} 710'0 

ive é10°0 ie PELOLO 

c0°0 c10'0 40°0 | #10°0 

ate €60°0 See | LORO 

; Foro e Uae £0") “+ | eT0°9 

Find athe Re x8 €£0°0 “+++ | eT9°9 

ts : . €€0°0 tea [LORD 

re Fe | ££0°0 ee ROLORO: 

es €€0°0 Pe GLOnO 

ae | ££0°0 S| OLORO 

- ; | ; £€0°0 gine Ma 

i 5 J iy; | S050 bees | -6cORO 

vee tree Ia 7 | oe wees . £200 sae €Z0'0 

¥a'0 | OF 0 | £30 | "0 | 6GE'0 | ¢E°O | E00 L€°0 | 920°0 

‘ul ‘ul “UL “ul “ul ‘ul “ul ‘ul “ul “ul “ul ‘ul “aL ‘ul “ul “ul “ul “ul "ul 
Iles I1eJ Tres T1e3 tes rey yo Tle} yo l®5 ao 8} yo es yo 8s Tes yo es 
-urey | -urey | -arey | -urey | -urey | -urey | -umy =| -urey | -any $j -urey | -uny | -urey |) -uny | -arey | -umy | -urey | -urey ) -any | “Urey 
oA | sjyto | u0g | angeo | efoo | vueq | aay 

I 2 4 sane : a : ro 
-weq | -qoy | -uyp | -eq | -sny | -3g LON 9 ON cron TOON: € ON @°ON TOON 
: L | on = = = 
suoTe}g Nesng IyyvIAA "SD spoysieye A 


YIV( JIQ-NOY ANV TIVANIVY 
PANUYUOQ—G WTAV IT, 


35 


RUN-OFF INVESTIGATIONS IN CENTRAL ILLINOIS 


0970) | SEA 79st 96°T £31 oot FET | SET 96°T 1819.1 
sais |i) Scene Shs ay 920°0 6c0'0 ZS"); TS10"|) SSO" 0 86 
rade il eae ele O0S 9Z0°0 geo, | et tet 180%0 12 
L L ee 6¢0°0 020°0 SES Mt eee ae POOKO 9% 
SOE Al aces lleeseicic Z60°0 Zee) Nee os 1208 oz 
L aren || eure 080°0 oreo oan bee |-920°0 z 
OT'0 L 02°0 2460°0 6c0'0 CPE on eral ieee On) 2G 
90°0 | G00 | OF 0 6F0°0 Sv0'0 80°0 | 60°0 | 2¥0°0 ce 0 GG 
PesOuiec caOn mas 1¥0'0 0r0'°O TT'O | O10 | 2E0°0 poe: 1G 
Cig || eee Ieee €20'0 6o0'0 8Z°0 | 86°00 | €&90°0 oO 0% 
x RS mae €20'0 Sooo) notable eaeere Wicca el 
cone totes eoaar £20°0 > | e979 | oot o70'o «| ttt | ST 
L Prefates (ti Were 920°0 --+ | e590 | °c: os) | eorg lott | at 
Sig, lacus bis 6z0°0 eh ema a les ulesat ASO O al Sy ae Loe 
=n alma A Sic 1£0°0 [Sad Wego" ll ee | ese ea eeeD ek 
oak A : | e600 bevel peokg” pecs beet rood | ee 
Biya AN Vibe she 6#0°0 acts Megat. ee | erred £000 | Gaseh Ie BI 
aoe | Neco tears 660°0 Hae Wag ign Lees ee aso eae eee 
L ¢go'0 | 90°0 ¢90°0 OFO'O pe al COnON ORTEO c0°O Tl 
aio L 8T'0 980°0 OF0'O See ti Wee liGe Yeo oe or 
iL 0L°0 | 08°0 210 cF0'0 Ei ete ECOL eO ey CO 
ee cOnOmi ne : 6¢0'0 0L0°O ¢e¢"0 | 89°0 | GOTO & 
Bay ae te Mae : : 170°0 eit Gea cheater cova 2 
Ho [Mines Aleagece peo gol oaoe, Haooon sere so | eel = | OILs0 | 5 
Pel eek sce ihe here Nes £0°0 r00°0. 0°. | 7? | BOLO ¢ 
; : Bie Wer vile ener trail c 9Z0°0 og Amn (acca aaa (Sea) = 
Re ne ahs Roe [es 9z0°0 zeo'o. | “7t* | 2772 | $2070 e 
ee L Bao || evens 920°0 senO Neen | ee ee0rO. Wee et |e 
SH | caer | seices| core | e887 ozoro cen Oh ete de SOKO On eae: T “qaq 
| CZ6I 
i = 
“ul “ul “UL “Ul “ut “UL “ul “ut “ul “ul “UL “ul “UL “ul “ul “ul “ul “ul ‘ur | 
rey omer t aen | ares.) men | mer |} ope. | rec) we | res fy wee ates | eI ear) (eee we | yo | my 
-ureyy | -urey | -Urey | “Urey | -urey | Urey | “UNL -urey | -uny |-urey | -uny | -urey | -uny | Urey) -uny -urey | -urey | -uny | -urey 
aqtta | szza | u0g | angeo | efoo | vueq LON 9 ON | ¢ ‘oN $ ON €°ON Z-ON | LON ed 
-ueg | -qoy | -uNO | --d | sl | ~o 2 | : aS: 2 
suOyeyg NveIng JIVE “"S spoyssoy® MA | 
| 


VLVC, dAQ-NOY ANV TIVANIVY 
panuywog—gG ATA], 


ILLINOIS ENGINEERING EXPERIMENT STATION 


36 


66°F | F6°S | Fes | FOE | SHS oe'7 | set | 06'S | 2's | Ger] GFF] SOS | 94°E | THOL 
Saas Bee sae | ato ae | ooeren memes - | 9z0°0 ++ | 90°09 seve | sees | ggg ee Te 
Spe teme | cc tees alll eKeters eal reretete - | 3z0°0 ++ | Zag sone | sees | GeQ-0 eres 0g 
BGI6.o it. Boe ll Perrsc al) Soee - | Ze0-0 +++ | Ze9°0 sree | ees | geg-g ene 6Z 
Rey ee ceelll eter il) omtere |) caterers - | 9¢0°0 s+ | 8cQ-9 +++ | 9c9°9 o0I6'0 a 
SOI L Soqm Il nono. | Gace - | 60:0 s+ | 8eg-9 ---+ | $900 orto 1% 
€1°0 iL Late ee 80°0 | ¥¥0'0 | 90°0 | 020°0 10°0 | 120°0 | $0'0 | 92 
Saul) gee |e VORO 9T°0 * | 840°0 Te | AO ee eoORO Kieth GG 
tee | 2080) | (O50 &6°0 0 | #90°0 | 92°0 | 920°0 | 3°0 | 92°0 | #80°0 | €6°0 | Fe 
Seer | choise | erenetoh aieieye - | €99°0 -=== | egg sees | tees | CBQ-g keh ez 
praletem||eakstes, 5|-vexctere S000 - | 870°0 “+++ | Zoro cess foeees | art g settle Zz 
Sono4|| obec: || coor oan - | e60:0 | t0‘0 | 8Ft‘0 sees | sees | Zet-g 56095 Tz 
£00 L 5496 oni - | Tet-o ++ | Zoe sess | sees | ToT oocs 0z 
40'0 | GI'0 | $e°0 630 2 AGAR PP Se © EE Woe Oe) Sea 61 
OLE | CEL | S800 06°T T | $60°0 $6 LE) bo bv | VHT'O 0G'°T 8T 
see sees eee tee $l0°0 fo 1110 see 8ZL'0 eee. 11 
smite ane b. | eercon|| sacar ats - | 960:0 ++. | OgT-9 58 2610 534 3 91 
Ska {So acoe heat S560 || wane - | zzr-0 ++ | J9T-0 +++ | 961-0 oo eT 
8¢°0 | 90°0 | STO | 90°0 | 8$°0 2 |) Sas @) eS PAS) ie | See nSOGnO Se: lai 
G6°I | Iv'T | O9'T | O8'T | S8'T @ | 690°0 ¥2°S% | GOTO 99°% | GL’ | 6100 E'S €1 
Bee aca nizieie sll Paste ccuselltaa< ans - | 00-0 == | T9°0 vee fees | Ezy BS ote ZI 
L aS L : - | £00°0 s+ | e799 seve | sess | Qzq-g 59 Tl 
Or'o L L i 66'0 z0°0 | ¢00'0 €0°0 | 920°0 €0°0 | 960°0 eZee Or 
eee lake Se |e | aiesscte === | 6Q0°0 = | 920-0 PO 6Z0°0 omen 6 
Bees fo 26 pate ee - | 90-0 ++ | Tego --+ | Te9-6 enrol 8 
sooo || aeee Mode, lacante soc - | 900°0 +++ | 7690 +++ | Te9°69 pou0 1 
dhe, Aono. conogl lt ABC - | 9000 ++ | 90-0 “++ | Te9-60 oper 9 
Sob pedotodl omen oe 5Re - | 200°0 ess | eE9°0 +++ | Teg: sous ¢ 
AdOG || COSC By les F966 - | 010-0 +++ | oF0°0 -++ | e899 Sod } 
cco: loka Sell Soc Jéute. || sae - | z10°0 s+ | 6F0°0 +++ | 6g ete ¢ 
coho |) sone Gace||) Booey Gotu - | 210-0 sss | oF9°0 sees | vee | 2¥Q°9 6206 Zz 
SEO e8he0 | SisON) Shc0 16650 20°0 | #10°0 | 20°0 | 8#0°0 | 200 | €0°0 | 440°0 | 700 [Ske 
“ul “ul ‘ul “ut “ul “ul “ul “ul ‘ul ‘ur ‘ul ‘ul cul “ul “ul “ul “ul “ul “ul 

Hi) UU) cee Wey | We Tes Ho Ire} ro Tres yo Tey we Trey go res res wo Te} 

eulvy | -urexy | -arey | -urey | -urey | -urey | -uny | -urey | -uny j-urey) -uny | -urey) -uny | area) une -urey | -urey | -any | -ureyzy 

ata | sqyzo | u0q | anjeo| vjoo | vusq L°ON 9 ‘ON ¢ ‘On FON © ‘ON Z ‘ON TON “wd 
-ueq | -4°M | AHO | da | SAL} AN 

suolzeyg Nveimg sdq}ve AA “SN Spoyss0ye MA 


VLVQ JIQ-NOY ANV TIVANIVY 
panuyuoj—G AIAV J, 


RUN-OFF INVESTIGATIONS IN CENTRAL ILLINOIS 


s¢°0 L8°T 29 °0 9e°T OF 'O i i aoa Ort T?39.L 
Z10°0 Z0°0 | €10°0 g0°0 | ¢10'°0 mee a OSOnO 0€ 
Z10'0 %1'O | ¥10'0 61°0 | ZT0°0 82°90 | Tg0'0 66 
Z10°0 90°0 | €10°0 See PZ LOwO a aRGOLO 8% 
610'0 ome CORO) ete Ome eb S0s0 LG 
€10°0 Pe NePLOro amen | SeOnG Ces WSS OSO) 9% 
F100 ST'O | 810°0 Go'O | ¢10'0 61°0 | #80°0 GS 
c10'0 ** | 810°0 STOO ee LG OuO ¥S 
St0'0 Beet SOKO oe S10'O gt L€0°0 £3 
S10'9 See eo LOaO ee al SROs O eS NA) ZS 
910°0 6z°0 | 810°0 te°0 | st0'0 ¥%'0 | E00 1G 
910°0 910°0 en | OLOKO een ae ORO 0Z 
910°0 a 810°0 ea SOKO a eve010 61 
910°0 cee SLORO te SLOKO en ey COKO 8T 
910°0 ero | 810°0 8'0 | O10°0 OT'O | 7E0'°0O LI 
810°0 810°0 en LOLORO Seen ay cORO 91 
610°0 a OLO LO tee | OLORO oe? Were) cI 
0z0°0 Soe Oolong ae en OLOZO) Sa PEOKo. has 
0z0'°0 20°0 | 120°0 Se LOLORO 81°0 | 26050 €L 
1Z0'°0 60°0 | 1Z0°0 eee) OLOZO ene ORO as 
1Z0°0 €0°0 | €20°0 €z'°0 | OL0'0 See) PAE © Il 
€60°0 dive £600 A OLOZO | ee OrOr0 Or 
€20'0 9°0 | ¥60°0 810 | 010°0 6L°0 | 0F0'°0 6 
€c0'0 S55 96050 OS) IEAKOR® ee OvORe 8 
600 ee 920 °0 Poe ohOrO Aes 0F0'0 Li 
$200 at NM SGOn0 Z10'0 We 67070 9 
920° 0 PW AOD) Z10'0 ee S00) S 
620° 0 aN | 86050 Z10'0 en eaPOnO v 
1€0'0 FE NGN6C0R0 ¢10'°0 Pele VEO) ‘2 
3E0'0 fe al OSORO ¢10'0 ee NESTORO Z 
¢¢0'0 Seeee CCU LO 610°0 eG TORO T ‘idy 
SC6L 
‘ul “ul Ur “Ul “ul “ul ‘ul “ul "ul ‘ul “ul “Ur “Ul “al “UL “Ul “ul “ul “ul 
ree Wearepa| corer i ues i amres | Teh ||| eo" TICE Ml gems 1 es ease USS 8 Ee ce go | wey | wey | go | ney 
carey | -urey | -arey | -urey | -urey | -urey | any | ~arey -uny |-urey| -any | -urey | -my |-urey) -any | “Urey -urey | -any | -ureyy 
opta | szzo | woz | angeo | vjoo | vueq esd 
t ) 0 0) 0 ; ze) : 
-ueq | -qoy |-an0 | -ea | shan | -10 ZoONt 9 “ON ¢ ‘ON FON (8 TON! 6 °ON T ON 
suONeyg Nvoing IeqIvOM "S “A Spoys1e}e M 


VLVQ 41 Q-NOY ANV TIVANIVY 
panuyuoj—gG AIAV I, 


ENGINEERING EXPERIMENT STATION 


ILLINOIS 


38 


Z6°0 | 08°0 | 92°0 | €9°0 | 49°0 | ca'0 00°0 62°90 86°0 TE 0 $20 ¥E°0 | T83OL 
Siete anand ooo (hen ae Sa6 000°0 900°0 +++ | 999°0 $00°0 Bini Ie 
Bee ihre ates ee co‘o | -°:: | °°" | 000°0 900°0 -+++ | 590-0 $00°0 iets 0¢ 
aE ae Pee OO) Oe Olina 000°0 900° 0 20080) 000 ei 66 
sears x zy L le en OOORO 900°0 ee | Z00N0 900° 0 pie 8G 
Seti iecpore ef oette | eeee | eee | Qggcg 900°0 “++ | 70070 900°0 eyelees 1 
cornet xoraaro || cere ae oor “+ 1 Q00°0 900°0 ++ | 500-0 900°0 eae 9z 
Haas ANG Bh te L 000° 0 900°0 el 200n0 900°0 eit GG 
aes iL 10) Se) x Lae, || QOORO 900°0 Spee 20080 9000 Sia ¥G 
ane Ae eas ac ++ | 990°0 900-0 “++ | QTO"0 900‘0 Btete ez 
ae : ae nies De OOO KO 900°0 T0'0 | OL0°0 900°0 ie (<a 
fone = | sone ee 000°0 900°0 “=== | OT0°0 900°0 sone Tz 
L o 910 pi * | 000°0 800°0 ¥0°0 | 200°0 900°0 10°0 0G 
stern Rerteine sisters : 000°0 800°0 “=== | 700°0 900°0 SAD os 61 
e.cate 5 : sss | sees | 999-69 010:0 “++ | 700-0 100°0 acts SI 
z0°0 | G0'0 | *“** | G00 | 8@°0 | 9T°O | 000°0 0100 oe I ACD 8000 eave LT 
¥9°0 | Gc'0 remy | ZOU; O Nee cee ||nes an OOOKO 010'0 | G0°0 | O10'0 800 °0 £10 91 
wai L 5 ee z ~ | 000°0 O010'0 |p OLOZO 2400°0 <on ST 
: fade 25 ‘ : 5 | Q90°0 0100 “++ | O10°0 300-0 a9 FI 
ine oesille avoroue | v tenes raan | Gee 000°0 Z10°0 --++ | O10°0 S000. ee rat 
i A , Sena | See ae sce OOOLO G10°0 ee | POLORO 800°0 eee a 
a i See ah LA L 000°0 610'0 O10'0 600° 0 ‘an I 
Sieh eee pe eee ; L 000°0 é10°0 22 [PS6lOr0 O10'0 lion OT 
Sle a eee een OOO “** | ¥0°0 | 000°0 G00 ie aww) O10°0 £0°0 6 
ae ike cates 5 Hee ee conte OOUL-O) CLOLO, OLCOMESLOsO O10'0 eg 8 
ee Lge tiie ‘ a on “* | 000°0 610°0 Le |e GEORO O10'0 $0°0 ZL 
10'0 cave L 000°0 610°0 Te SLO® 0100 ae a 9 
ag | BA ne tS L ‘ L 000°0 6100 Ee CLOvo) O10'0 ve g 
It'0 iL AeA a ne | OOOO €10°0 $0°0 | F10°0 TL0°0 90°0 4 
LOL OR, ay GO} Om mee 0°0 | 000°0 €10°0 ee LOR O10°0 eSiee £ 
Har Mey at | Gee huss L 000°0 €10°0 ee ORD O10'0 40°0 z 
L ct ~ | g0°0 | 02°0 | “*°* | 000°0 €10°0 40°0 | ¢10°0 O10'0 Tae T Avy 
C61 
“ul “ul “ul “ul “ul ‘ul “ul ‘ul “aL “ul “ul “ul “ul “ul “ul “ul ‘al “ur “ul 
Le} res Te} es Tes Tres JO Tes Le Tes yo Ile} wo Iles ae T1l¥} Iles yo Tres 
-urey | -urexy | -urey | -urey | -urey | -urey] -umy | -miey | -uny | -urey | -unyp | urea | amy | “area -unyf -urey | -urey | -uny | -urey 
aytA | sjyzo | woz | anyeo | vjoo | vueq LON 9 ‘ON ONT Fo oT SIN aS od 
-uweg | -qoy | -uyg | -oq | -sng | -10 5 ONG N € ON GON TON 
suole}g NeoNg 10yyVOM “SD Spoys19z¥ A. 


VIVC SIQ-NOY ANV TIVANIVY 
PANUNUOI—G ATAV I], 


39 


CENTRAL ILLINOIS 


RUN-OFF INVESTIGATIONS I 


8276 00°O 0€°S $00 66°T 00°0 26°T 8T°O 9c". | ZFS (ant) 09°G 12301 
000°0 ~ 1.300"0 "| 000°0 . 800°0O 5 i 2 ll SOO" hig 0€ 
80°0 | 000°0O “*"* 1 600°0 | 90°0 | 000°0 €T°O0 860° 0 Ae, ‘ F000 ane 6% 
| 2 000°0O 20° OU £00) Os OOOKO™ Wire 900°O 80°0 $00'°0O a a) 8G 
000 °0O oats T00°0 000°0O : 900°0O acy ¢00'0 nie) L1G 
Z| 000°0 | 20°0 | 100°0 | ¥1°0 | 000°0 FOOKOM\y aeneun 900°0 | ‘""* | 9z 
See OOOKO 80°0O | T00°O ry OOULO: COOPO” OL0'O eas GS 
“*"* 1 000°0 Ae; 100°0 61°O | 000°0 Z00°O 0s 0 900°0 06° 0 G 
%I°O | 000°0 €6°0 | 000°0 66°0 | 000°0 0€ "0 000°0 8F 0 900° 0 ¢e*0 £% 
1670 | 000°0 6L°0 | 000°0 we 000 °O Sed. 000° 0 680 900 °O Go'°O (£4 
000°O 52 000"6 ¢0'0 | 000°0 ¢cs°0 OOOO Ei 2L00°0 ees 1G 
000°O Dc OOO eS OOOO ie ith Z00°0O | ae T10°0 Poaete 0@ 
ane OOORO 100°0 | 000°0 | COORONG STOZON eee OL 
TL | 0000 | 100°0 000°0 oO |) 2228 SOD, | Sere 
i | 000°0 100°0 000°0 900°0 4g0'0 | €0°0 | AT 
¢0°0 | 000°0 100°0 000° 0 CPG) i 222 | PS sO | wero OL 
#0'0 | 000°0 | °*** | 100°0 “0 | 000°0 600°0 | 9¢°0 | 6F'0 | Z00'0 | 92°0 | ST 
000°0 | 60°0 | 100°0 “0 | 000° EN Or Weer SSI crany, |e ipa 
z9°0 | 000°0 | 9¢°0 | 100°0 ‘0 | 000°0 900°0 | 02°0 | 02:0 | Z00°0 | 2¢°0 | &T 
“| 000°0 | 01°0 | 100°0 | 9170 | 00070 008 ON sl ain emeen COO RO oe Nt ea 
000°0 | **** | 20070 * | 000°0 S00 W |) SSS Pees hea) || ° II 
000°0 | °°"* | 200°0 000°0 IAD |p P22 | SP sore |) Se OT 
3 000°0 B00°0 000°0 COND. POR | oes eden [Pe 6 
; 000°0 ZOO ON Mi \e2s +) 00050 SOONONT Page eul ieee eCOOKOl Nie ome mln as 
F¥'0 | 000'0 | 8€°0 | Z00'0 | €0°0 | 000°0 300°0 | aF°0 | €%'0 | 2000 | Teo | 2 
| 000°0 20070 | ==7% | 000"0 | : HOR PEPE AEs Ieee || Seve | oe 
: 000°0 | * Z00°0 | 000°0 : OHO'G |) CRP See ew ¢ 
** | 000°0 -* | 200'0 000°0 OLOKOMM maneen |etaeean RCOOKO r 
“"* | 000°0 Z00°0 000°0 OTOVO RNase cee OO KO g ; 
(7) 00020) \\) 34 z00°0 | °*** | 000°0 OOM: || Fee | S98 are Ip z 
ae OOO KO £00°0 | ° 000°0 SLOZO | oan cae OOO Po Tea 
| | | | Sz6r 
Pa Woe. s = =i : = = He ie _| | 2 
| | | 
‘ul “ul “ul “ul “ul “ul “ul ur | ‘ul “ul “ul “ul ‘at “ul “ul “ul “ul “ul sur 
wey | wey | wey | qey | wey | mes yo es yo Trey yo Tes yo Wey yo wey | Wey yo Tey | 
-UleyY | -ULeY | -UTeY | -uTey | -urey | -urey | -uny | -urey | -unyy -urey | -uny =| -urey | -uny =| -urey | -uny | -urey | -urey “UNA | -UTeyy 
opA EB) uo4 anjeo | vfoo | vueq L'ON 9 ON | ¢ ‘ON FON | €-ON | zon L°ON eis 
-ueq | -q0uy | -UND | -ed | SOL | -10 | . | ¥% | aie | - 7 es | 
| t | | 
al REP eee —aee £ 2 ee at aoe a 
suolIyeyg Nvoaing JayIvI MW ‘SN Spoyssoye A 


VLVQ J4Q-NAY ANV TIVANIVYT 
panummog—G atv I, 


ILLINOIS ENGINEERING EXPERIMENT STATION 


40 


o0'0 | zzt | oo'0 | zet | 00-0 | ¢z't| 000 | 1st | oo°o | gat | 9a't Te10L 
000°0 | ¥0°0 | 0000 | ¢0'0 | 000:0 | 10°0 | 00070 | 90°0 | 000'0 | ¢o:0 | ¢0:0 12 
000°0 | ot:0 | 0000 | or:0 | 000-0 | 0:0 | 000°0 | st:0 | 00070 | 21:0 | 2:0 og 
000°0) |0670°} 0070/11 01.0 1 000 te Oe Cede Ee loys ome. he Os 
00070 5 000 Oe Fe OO a Oss «ete ion edge cee & 
0000 | zo‘0 | 0000 | 10°0 | 000°0 | go°0 | 0000 | ¥0°0 | 00070 | £0°0 | €0:0 1g 
0000 |-°:: | 000:0 | 90:0 | 0000 | zoo | 00:0 | **** | Oooo | “7° | 772 9% 
000°0 | zoo | 0000 | 82:0 | 0000 | of:0 | 000°0 | g0°0 | 000'0 | *7°: | <7: 4 
SO re oe ee ee re OO Meee poney ali tele a 
A a cea a hecacclin ip | onecup sees: e 
OO Oe 1000 Oe 000 Oe saul Oona eer cel ibon a lene eae ge 
2000 OO Be OOO neh Ook e levoralings gale eeoe & 
O00 O00 2 Oe Deere OO Pon oa ie tees iz 
000505 ec OOD: Oop a 6] CORO IPE Ca Genae Is -crell panei | veuet tees ee 
0000 | °*** | 0000 | ¥0°0 | 000°0 | o¢:0 | 00070 | *°7: | 00070 | 777: | 777: SI 
a ea ce aN ee ie ice ct all ceean) tee 
D0 ees lca CeO cae | Care ltieen th gaat faeces at aI 
DOUG, Treen Rem [icra cet OOutm Itc deent onan OOO OS Nee ecalen a 
CO ee 2 UES ee a ae ale O00 Oe ocrae ones = 
0000 | -°-: | 00070 | °*** | 00070 | °::* | 00070 Opot@) | ote Ieee eI 
000'0 | 90:0 | 000°0 | -**: | oo0:0 | °:*: | 000°0 000°0 | #t70 | or‘0 ZI 
000'0 | °"°: | 000°0 | ¢z:0 | 000:0 | 90:0 | 00070 Ouro. Woe ees II 
LEAL Gee ee ISCO Aa SCS EEA Ona Mice rae um 
000°0 | 0:0 | 000°0 | 12:0 | 000:0 | ¥¢°0 | 000°0 00070 | **** | 20'0 6 
000°0 | 22:0 | 00070 | go°0 | 00070 | ¥€°0 | 00070 000°0 | 90°0 | 90°0 8 
000°0 | ¥°0 | 000°0 | 9¢:0 | 000°0 | 62:0 | 000°0 000°0 | Te:0 | 9¢°0 1 
00:0 | -°:: | 000-0 | **:* | 000-0 | “*:* | 000°0 900°0 | ¢o-0 | £0°0 9 
OO Oso) Ode lea all aeons lair | Onae SON Oe sone U0 9 
000°0 | ¥¢°0 | 100°0 000°0 | ¢z:0 | 000°0 000°0 | ¥F:0 | eF:0 i 
000°0 | "*** | 100°0 000:0 | °*:* | 000°0 OOOO. | oP ee g 
BOO | OOOO) ee OO eA aca | ee Cees | ees g 
000°0 weee 100°0 000'0 eeee 000°0 sieieua 100°0 eee weer T Aine 
Gz6l 

‘ul ‘ul “ul ‘ul “Ul ‘ul ‘ul “Ul “ur “ul ‘Ul “Ul “ul “ul ‘ul “Ul “ul “ul “ul 

nes | wer | wes | mes | wes | mes | go | mer | go | wer | yo | mes | go | wey | yo | wey | ney | yo | mes 

suey | -urey | -urey | -urey | -urey | -arey | -ungq f-urey | -umy f-urey | -uny j-urey] -uny j-urey | -uny | -urey | -ureyl | any | “ured 

aya | sjza | 09 | anqvo| ejoo | eueq LON 9 ‘ON ¢*0 ths a“ Z‘o < od 

-uvq | -qoy | -uyQ | -e | -snz | -20 os oe. ane > x 

su0Iye4g Neveing JayyweM “SA spoys1oze A 


VLVQ JIQ-NOY ANV TIVANIVY 
panuyuoj—G Wav], 


41 


RUN-OFF INVESTIGATIONS IN CENTRAL ILLINOIS 


80°S | €O°T | LO°F | 9°F | BL°H | Bh’ 00°0 6E°€ 00°0 BESS 00°0 69°S 00°0 IGF 10°0 ¥6°€ | T330L 
; ee || ea i527 | 8870) |) 08) 0! || F070: || (00050 €0°0O | 000°0 cme OOOKO “** 1 000°0 *** 1 000°0 10°0 Té 
sees [eens | oceee | ORE TS | TS | ong .g “== | 999° + | 999°0 “++ | 99970 “+ | 990°0 So oe 
nsf axet.|llPagperer see [ovens |oeeee | eeee | QQQ-9 === | 990°0 Soe 000°0 == | 900-0 s+ | G99°6 aire 6 

@ Mendon penal ore 5e “+++ | QQ9°0 ---+ | 999°0 --» | 990°0 - | 900-0 «+++ | 900-0 erie 8% 

vere [cece | eres | eeee | ees | ggg “++ | QQ9°0 ---+ | 999-0 56 000°0 ==» | Q99°0 Shc 12 
& lh Good | 608 sete |oceee | sees | QQ9-9 === | 909-0 +=» | Q90°0 +++ | 999709 “+++ | 900°0 3300 92 
cane oon, | 4 rere | sees | 999-69 “== | 999°0 +++ | 999-0 ++ | QQ0°6 -- | Q00°0 Bog oz 

Sel eb aco ensAn sfoseee | eres | QQ9-9 ++ | 999-0 ++ | 999-9 “+ | 900-0 +=» | 900-0 cence $z 

Feil doce ll cose Iaong + | sss | ggg +++ | 999-0 +++ | 990°0 ss | 999°9 “++ | Q09°0 33.00 ez 

Tilloeas 000°0 +++ 1 999-6 ++ 1 999-6 ++ | Qo0-6 ++ | 900°0 BOC 22 
sac |} acne 000°0 +++ | 999-9 --- | Q90°0 +++ | QQ9°6 +++ | Q99°0 bobo Iz 
Cierlt L 000°0 "i= |000°0 *** | 000°0 mae) LO00TO T¢*T | 400°0 aa 0% 
26°0 | IT’0 000°0 2Z€°T | 000°0 96°0 | 000°0 8¢°0 | 000°0 ee | LOOOTO 88°T 61 
ane) 000°0 ¥6'0 | 000°0 60°0 | 000°0 09°0 | 000°0 €T°0 | 000°0 San 8T 
62'0 | Sz'0 000°0 St°0 | 000°0 FLO | 000°0 ¥0°O | 000°0 L€°0 | $00°0 630 LT 
gerne 000°0 Fe || 00080) ie 000°0 5000.6 ee | OOORO vee 9T 
cvae |) ote 000°0 “+++ | 990°0 ++ | 999-9 “++ | QQ9°9 +++ | 999°0 9500 CT 
a a 60°0 000°0 tee 000K, “~** | 00070 “*** |) 000°0 ee em | AOOO KO: ee las 
pan AN SOO 000°0 ish) | 00020 ee 400020, “*** | 000°0 fone || 200000 ke €1 
Go'T | OF'0 000°0 | #0°T | 000°0 | ZIT | 000°0 | S€°0 | 000°0 | €9°T | 000°0 Se"1 as 
10°0 L 000°0 | ¢€°0 | 000°0 | TO | 000'0 | SE"T | 000°0 | €0°0 | 000°0 ST'0} ITT 
ae! lee 000°0 ivan 200050 1Z°0 | 000'0 60°0 | 000°0 ae 1 0COKO Saeed OT 
ets L 0000 ==» | 999°9 "== | Q99°6 “== | 999-9 “+ | Q990°0 Sane 6 
92°0 L 0000 ee NOOOKO oS | GOO. @ eee L000RO ieee BOOORO, ps 8 
LIIO | ESO 000°0 | 8T'°0 | 000°0 | €f°O | 000°O0 | #0°0 | 000°0 | 9%°0 | 000°0 120 | £ 
Mea TOKO 000°0 ee | OOOO: Ta | Wor S25 | (00050 90°0 | 000°0 ba 9 
irotete: a retesscs 000°0 ---+ | 999°0 at 000°0 +++ | 990-0 “== | 999°0 oGoD 6 
dons 1 000°0 --++ | 999-9 === | 999°0 509 000°0 ++ | 990°0 an36 ; 
ar L 000°0 <7 7% |- 00050 Tas | 00010 “*** | 000°0 | #0°0 | 000°0 sera. g 
alr: 000°0 | €0°0 | 000°0 | 00 | 000°0 | T0°0 | 000°0 | 80°0 | 000°0 610 | &@ 
ere L 000°0 “*** 1 000°0 | L000K0) Dien | RCOOLO 8 SLON| TO00K0 s1'0 | T’s0y 

SZ6T 

“ul ‘ul “ul ‘ul “ul “ul “ul “aL “ul “Ul “UL “ul ‘ul “ul “ul “ur “ul “ul “ul 
Trey Tres Tle} Trey Tey es yo Trey yo Trey yo Trey Ho Tres yo ley hs 3 ey 
uley | -Urey | -urey | -urey | -urey | -urey | -uny | -urey |) -uny j-urey} -any |-urey | -uny j-urey |] -uny | -urey|-urey] -uny | -ury 
ayia | syzo | uo | myeo | vfoo | eueq oreeL 
-ueq | -qoy | -amg | -eq | -sng, | 19 LON 9 ON GON vON € ON 6 “ON T ON 

suolzeyg Neeing IyyVIM “SQ SPoys.1e7e AA 


VIVG dHiOQ-NOY GNV TIVANIVY 


panuny 


U0J—G HAV, 


EXPERIMENT STATION 


] 
x 


SNGINEERING 


K 


ILLINOIS 


42 


ses | 60'S | ze"s | OFS 69°¢ | #t°0 | o2'¢ | TOO | OZ | 02-0 08°9 | Te3IOL 
OTaOn LOSE On| cle lel lcens #F'0 | 000'0 | FF'°0 | 0000 | #¢°0 | 900°0 8h'0 | Of 
BO Oe Oe CL ies Ro More 6 le orG00c0 au aleae =| 6g 
ee tos Wena ae ev coo es leooore Me 92 
g0°0 | 260 | 260 | “°** | OT'0 | 000°0 =2000°0 | “ "251-7005 lz 
92°0 | °"** | LZ | 880 | €0°0 | 000°0 000°0 | 6Z°0 | ¥00'0 9% 
Tam | sabade,| sae CRT L_ | 00070 000°0 | **** | ¥00°0 G% 
Ee acon ates SOO KO 000°0 * | ¥00°0 ¥% 
pene eel le COORD 000°0 | **** | #00°0 &% 
ea ele SOO RO 000°0 | 20°0 | 900°0 Ze 
; eet F900" 0 100°0 | °"** | 900°0 eon 
ae ¥Z'0 | 800°0 100°0 | Z0°0 | 900°0 11°0 | 02 
tay en eGLORO TOOKON Ps. 5290080 Zee Gt 
ge EFI 4 1000 | ° Z10°0 nei our: 
See eee es ; STOO | 100°0 610°0 ipa Ba a 
perme ele coat Ine ge €10'0 TOO) | “27 lsra0e6 BOBS. Hl A) 
9%'0 | €"0 | 22'0 | 6E°0 ze | 210°0 0000 720°0 | **** | 900°0 | ¥0°0 | 80170 Boe Git 
¢9°0 | 88°0 | GeO | OTT *F'0 | €20°0 000°0 | ¢t't | 200 | 60 | 100°0 | #F'T | ZOT“O 96°0 | #1 
0¢'T | €9°0 | 9¢°0 | 88°T 1Z°Z | $10°0 OOORON [pase | 1010) |) see ROOOT ON ROpatallnrEcrO ey ed 
c¥'0 | 0F'0 | ZF'0 | ¢o°0 LT°0 | 00070 000°0 | 09°z | 900°0 | 09'T | 00070 | ¢¢'T | g00°0 So12 1) OE 
40°0 | 0F'0 | S0°0 | °°" €0°0 | 000°0 000°0 | 90°0 | ¥00°0 | **** | 000°0 | **** | 000°0 eet 
1¢°0 | 0€°0 | €Z'0 | 6070 T€'0 | 000°0 000°0 | 6t°0 | 000 | €%°0 | 00070 | Zg°0 | 00070 920 | OF 
“*=* | Q¢°0 | 00°T | $z70 0¢'0 | 000°0 000°0 | **** | £00°0 | 28°0 | 00070 | £€%°0 | 00070 760 | 6 
BIW oe Os| Pe || 06°0 | 000°0 000°0 | 92°0 | g00°0 | **** | 000°0 | 89°0 | 00070 84:0 | 8 
eee L “| 900°0 000°0 | 20°0 | g00°0 OOONON eaes | LOO0RO pid 
Een EGS"O pe lieree | 000°0 000°0 | **** | 00070 *- | 000°0 - | 00070 200 | 9 
caf ea 000°0 000°0 000°0 * | 000°0 000°0 Seah ee 
peed Liner : | OOOKOF |e ROOOE Ota 000°0 000°0 * | 000°0 ce ¥ 
: Neca! QOOK Oar |iaeceee | 2COOk Oot it 000°0 = Ingo". les 000°0 Pa ad 
pe ee: pees ee ONO 0rs [on 5 | KODUTO 000°0 | 000°0 | **** | 000°0 Sead 
; ZOO} eon 000°0 | **** | 000°0 | 000°0 000°0 | **** | 000°0 POR ie A DNS 
C261 
| 
“ul ‘ul “ul “ul “ul “ul “ul “ul “ul “ul “ul “ul “ul ‘ul “ul ‘ul “ul “ul “ul 
wey | wey | wey | wey | mes | ey yo Wes yo Wey yo th yo Wey yo wes | ey yo Tey 
-urey | -urey | -urey | -urey | -urey | -urey | -ungq oj -urey} -uny | -urey) -ung |-urey] -uny | -aurey) -uny | -urey | -arey ) -any | -UleYy 
aya | sjae uoy | anjeo | vjoo | vueq LON | g‘o e‘ON ‘ONT ‘ON = “ONT Te) west 
svc |taowleday | each ag tn 9 ON ¢ ‘ON b ON £ ON ZON ION 
eas E | | ee 
SuOTZRIg Nvoing IyIwIM “S “ SPpoyssozE MA 


VIV(] J4Q-NOY ANV TIVANIVY 
panwyuoj—G ATAY J, 


43 


| | 1 
68'S | 68°S | S&L | ILE | OFS | OTF GSO 66°§ ST 0 TL’G £¢o°0 ivan 86'°0 ST°€ 89°0 FILS | PEE GPO FOE | [390L 
‘ hee ¢00°0 “"** 1 ¥00°0 * | 610°0 ee || OO, : gT0'0 i i. €10°0 ae TE 
io || SOO) arte COO S| meee COnOn||ECOORO meen | ar OOLO ees POLOZO Meren EOOKO ‘ 8T0°0 GOF0' |) see NS LORO 60°0 0& 
8T°O | 02°0 | GO°O | 80°0 | GOO | €1°0 | €00°0 910 | €00°0 FIO | Gt0'0 8T'0O | 100°0 6L°O | 020°0 8T'O | 6T'O | €10°0 ¥Z'0 64 
OT°O : 02°0 | €0°0 L €0°0O | 000°0 €0°0O | #00°0 Pee tO) So C000 L0'0 | 060°0 ASO @ OL'O 8% 
D Alb We ater pesaevere|| ce ae OOO ai eers OOOO) PraalerOOn0 ¥0°0O | 020°0 eee) COO8O: Lee MeESOMY) 4 S| CLORO lee LG 
5 20°0 | 0'0 | 90°0 | €0°0 | #1°0 | GO"9 ; 000°0 ¢0°0 | ¥00'0 €0°0 | #Z0°O 60°0 | Z00°0 60°0 | €20°0 ¥Z'0 | 12°0 | €10°0 It'0 9G 
vA ee | SO) | OG LOP ZEA) “* | #L°O | 000°0 i | LOOR0 of 90°0 2 160080 gO'0 | €20'0 SOPOT ams €10°0 rans GG 
A €€°0 | 60 | Sz°0 | 26°0 | &@'0 | T%@'0 | 000°0 €€°O | FO0'O 80°0O | 620°0 FLO | Z00'0 46°) | €@0°0 1Z'0 | ¥2°0 | FI0°O 610 ixg 
RA ee L i L ALY) “** | 000°0 | 20080 ee OGOnO) eee COORG: “* | €60°0 i, 9T0°0 80°0 &@ 
iS 240°0 | ¢0°0 a) can S030 S05 0s 200050 ¥0°0 | $00°0 40°0 | 0€0°0O oe L000 @6°0 | $Z0'0 IT‘0 | OT°O | 210°0 ant GS 
CEROMIEO FOS || aes L iL 40°0 | 000°0 ét°0 | $00°0 02°0O | 3&0°0 80°0 | 400°0 60°0 | $Z0'0 OT'O | Gt°0 | LT0°0 STO 1% 
4 ‘iet L ine re T0°0 | 000°0 oni alec CG, 0) 90°0 | 0F0°0 £0°0 | O10'0O ** | €80°0 a L10'0 mie 0G 
a i L SOTO Se oe L 10°0 | €00°0 10°0 | $00°0 Z0°O | OF0'0 ST'O | ¥10'0 €0°0 | 8é0°0 TLOSOU ie eal eoLORO 60°0 61 
= iL oe econo iL €00°0O Pen erOOn) See ees On 90°0 | $T0°0 “* | 860°0 ee 610°0 wee ST 
7 meee Te OVC OM Bee OG OS TsOn ORO 250080 60°0 | ¥00°0 0€°0O | 910'0 ee LOLOgO ** | 0¢0°0 ae | near CORO, ies LT 
ea) 6€°0 | 02°0 | OF'O | ¥9'0 | ZG°0 | OF'O | €00°0 SFO | ¥00°0 LT°0 | ¥10°0 ¢0'0 | c00°0 99°0 | F10°0 ¥9'0 | 69°0 | 600'0 6¢°0 OT 
o leat ET AMS NS Eth Meee 000°0 het LOOLO $00 '0 Soe e) COOR0 ; 600°0O : “ | OT0°O Reak CT 
‘f L L 000° 0 ; F000 : 900°Q ¥0°0O | Z00'0 ¥0'O | I10'0 O10°0 L1°0 FL 
A L T0°0 | 000°0 Pak i 70070 81°0 | 900°0 40°0 | G00°0 G0°0 | €10°0 LOZOTT O10'0O nal €1 
se OL'O | FLO | £00°0 90°0 | 700°0 ¥0°0 | 900°0 80°0O | 600°0 %1'0O | ¢t0'0 L107) Sh ONOLOEO L0°0 Gl 
wD a iL 900°0 40°0 | $00°0 O10°0 oH SO Se | seoxr0 i ee tS OLORO ie II 
Z . 6100 penn 20080 Fo WOOO en oOOLO ieee LOCOTO Se Wien O10°0 aa OL 
S 8€°0 | 6L°0 | 920°0 610 | 900°0 TEO | €10°0 O10 | OL0°O €1°O | €20°0 02°0 | 61°O | O10°0 0g °0 6 
= L 800 en SO0nO. meee BOLORO 40°0 | ¥10°0 ~ | $0°0 eee LO KO: et 8 
<a 960°0 = a) 60050 Pe | Ow) ie | LOLORO kee, 108070 eae || eee cs LONO Sve L 
S ¥Z'0 | IFO | 920°0 ob'0 | 110°0 61'°0 | €20°0 90°0 | GF0°O SPO | 0€0°0 by'0 | bF'O | S10°0 6g'0 9 
S $60 8z0°0 “=< | £10-0 “rs= | yzQ°Q “== | g79°0 "*-* | G6g-9 serial) ee oalerarg cas ro 
N 86°0 | 20°0 | 00 pane | |600R0 EA OLORO 8 PSsae® Pe WLOORO i | eeeee | tOCORO Mie 4 
cal Get | 700'0 9¢°T | 200°0 680 | 100°0 ¢¢'0 | 000°0 Lg°0 | 880°0 08°0 | 46°0 | €20°0 0¢°0 € 
= Bie |) 220.07) 00070 +n 000° 0 ee Ow) £058 00050 ee 00070 ne 2 |) SOO soaks z 
4 90°0 | €0°0 | 000°0 89°0 | 000°0 90°0 |} 000°0 0°0 | 000°0 €T'O | 000°0 7) TL ON SEOEO 8T'0 ee) 
SZ61 
By 
& | . 
7 ‘ul “ul ‘ul ‘ul ‘ul “ul ‘ul ‘ul ‘ul “ul “ul “ul “ul “ul “ul “ul “ul “ul “ul 
a ret Tes res rey es es go ues yo Tl®s yo ed Ho es go re} Tres Ho Tes 
iS -uley | -urey | -Urey | -uTey | -urey | -urey | -uny | -urey] -uny | -urey) -uny | -urey | -uny $j -urey | -uny =| -urey | -urey | -unyy =| -urey 
OTA $3.19 uozZ | my4Bvd |} BOO | Bue ‘ONT “ONT | c: “On f & aged 
-ueq | -qoy | -ayp | -eq | -sng | -aq LON 9 °ON ¢ ON POON € “ON 6 ON EOON: 
suoyeqg Nvoing 1yyeVIM “SQ SPOYS.10}B AA 


VLIVC JiQ-NOY GNV TIVANIVY 
panuyuoj—G ATAV I, 


ILLINOIS ENGINEERING EXPERIMENT STATION 


44 


Loe | 98°% ors | #80 | zo-z TOL 
“5+ | Z0°0 zo'o | s10°0 | **"° og 
80'0 | 02°0 0:0 | #10°0 | 11:0 6% 
30'0 | 0270 Ore eee Oar & 
pee fee lie ee e 
zoo | L “++ | 60° | 9-0 9% 
c0'0 | i one Om eles 98 
Hack Paes peer, tae 36 
a ORONO Ee es a es 
ea pe AO ae Be 
tgs Gees OC ORO eee ce 
Seen cee Srey ee oral aes is 
aed ae CS On rae a 
PEER! || Ab Sta | rOLO 1 G0,0 8T 
igo) 4 pews [eee econ ie 
eae ocr ¢0°0 | #¥0°0 | z0'0 91 
L_ | 98'0 “== | $90°0 | 1270 ST 
soo | 7s #10 | $0'0 | 9T'0 #1 
nee UO ero | ers a 
99°0 | s&°0 #¢°0 | 9€0°0 | a¥-0 ZI 
990 | 8:0 Pee eer ea ere a 
cate eck pd ee ed oe Le 
Sn fee BR aide ON base g 
eee EOrO | ee g 
os" | 22° ze | sto‘o | 22° Z 
0S 'T | Zoi BaD | SEO | eet ‘ 
"<7! 90-0 ‘++ | 00070 | gto g 
eal ee Oe ee 3 
se tee Fe 000 Osa a z 
Pica leas | aa : 
Bi | me dy a ee ee 

SZ6T 
“Ul “ul “ul ‘ul ‘Ur ‘ul “ul ‘ul “Ul ‘ur “Ul ‘UI ‘ul “ul 
wes | wes | ney | mes | wes | mes | go | mes | go | ney | yo | nex | go | qer 
-urey | -urey | -urey | -urey | -urey |-urey | -uny [-urey | -uny |-urey | -uny |-arey| -uny | -urey 

ayeq 
atta | sjza | oz | mgvo | ejoo | eueq : ‘ : ; 
<teq | -dou | -uy | “ec | -sng, | aa ieee aN See em 

suolyeyg NvoNg JoyzwIA\ “SQ, Spoys1oz@ A 


VLV( dIQ-NOY ANV TIVANIVYY 
panuyuoj—G Wav], 


45 


ost | 62°0 80°T 18101, 
See aecOnO 2Z0°0 1g 
aa OOURO 2Z0°0 og 
Se STORG 2Z0°0 6% 
ee OTOEO ZZ0°0 8Z 
a : 9100 0z0°0 | °° lz 
a : 8100 SCORON aon Oz 
Se = 610°0 a || 27S Nh teh 
ia i aNGLOLO ZOROMa is 4 
a Sao GTO" ga) || © 8% 
4 22 6 TORO CEO On |e ee 
San eZORO €20°0 1Z 
4 20'0 | €20°0 9260 0z 
< en eZOLO 920°0 61 
& amen ESCs 0 920'0 ST 
= &T'0 | €20°0 8Z0°0 LI 
a ene OZOn0 T0°0 91 
5 Fe ROZOrO Tg0'0 cae 
OM SZoro $£0°0 a 
Zz Baa GCORO 160°0 gI 
A S22 IeZE0; 0 2F0'0 ral 
PD PEP EOL 1%0'0 IL 
Z San OCOLO 1¥0°0 OL 
5 te ca PSEOKO €40°0 6 
et ce GE020 €60°0 8 
es a UIRSTOFO 190°0 ia 
oS 90°0 | g¢0°0 2L0°0 9 
= ea ScOK0 680°0 £ 
B Z0'T | €20°0 890°0 | eco | #* 
SI tent OLOZO Ayia || Loo= || 
= = 9T020 Tay I) eee 2 
Z eal SkOrO e050 | “<*> |) peo 
H SZ6L 
ey 
fe 
9 PCL eee C a | COL urea | etry “ul “ul “ur “ur “ur “ut “ur “ut “ur wade |) Seas “ur “Ur 
Z, Wey | wey | wey | wes | res | ey yo Trey yo Trey yo Ire} yo Trey yo wey | wey yo Trey 
5 were | Urey | Urey | -urey | -urey | -urey | -uny f-urey | -uny | -uny | -any veree | una | -urey | -uny | -urey | -urey | -uny | -urey 
we 
aqyeq 
aqta | 8719 | woz | m4vo| vjoo | eueq c : oO 3 : : : 
Balt Gace {amcor | sap | an LON 9 ON GON bON € ON Z ON TON 
sUOT}VIg Nveing Joy}wIM “GQ Spoys1e}e 


VIVC TI O-NOY anv TIVANIVY 
DENUAUN0 N—e Wiavr 


STATION 


RIMENT 


+ 
vi 


XPI 


» 
U. 


ENGINEERING 


ILLINOIS 


46 


“paooed ON x 


| 
62°Z | So'T |e Ig°T 96°0 | 28° | z8°0 | 9¢'T | OT | sT | 19°0 CLT | TOL 
pun oie L zI0'0 | 070 | st0°0 | #0°0 | €20°0 | 20°0 | 000°0 Sei at: 
Sone ey oh Greg scree eroco aes a1 eros aura eetell Goon) vs | og 
a nd gree 2 Zto'0 | **** | 810°0 | €0°0 | €10°0 | 1070 | 000°0 BT 68 
ee Aaa dee . oto Gi cee hore Galt: = ck 8 one weal aROuEG ml ge 
ge 000 Wee hk ui ZLO1G he SEOLO 1eZOrO 1 -S1O 0 Har snk 0070 Lz 
Bee) S170.) 51 "90"0 | 90"0 2100 |h40°O | 81090. 4 SIO) Tee e000 010 | 9% 
ZOO: Fabs sse 1 F050: | GE, 620'0 | +0°0 | 020'0 | €0°0 | 610°0 | #0°0 | 90070 ZO'0 | &% 
Pa Peed Sec <e0'0 | 0170 | 6z0'0 | ¥0'0 | €20°0 | °*** | OT0°0 zo'O | ¥% 
Ssl-< nee ie ae Eee -pid wee Ieagnon Herel ecose eo GtOro Sates 
ae eee ae cant fivenies Beacon eel ge ot necen accor a. he aeeeo.6 Soop | ee 
er ae Oe STO | 810 290°0 | °°" | ¢90°0 | T0°0 | ¢¥0'0 "| @0'0 90'0 | 1% 
z0'0 60:0 | L 120°0 | Z0°O 320° |-7*** | gs0°0 | ">" | rs0°0 pe Mae 
a We peat aes oot'o | °*** | 96070 | °*** | 08070 | €0°0 | $80°0 Soe! 
G2°T | Z9°0. | 0°" | 9°0 102'0 | °°" | $200 | ¢T'0 | ¥9T°O | G0°0 | Tzz'0 8F'0 | 8I 
O16 Ves. £0'°0 | 80°0 610°0 | #8°0 | 600°0 | ZE°0 | 0Z0°0 | 60°0 | Z00"0 e6°0 | AI 
pratt le ie BCL een 000°0 | 40°0 | 600°0 | €0°0 | 610°O | TO0°0 | 000°0 cay 00 
a Ai te 000°0 | °°:* | OT0-0 O10'O Pitt? {-n00'0 ie ae 
oa ea al £00'0 | °°** | O10°0 9070) |. 21} M000 ae PE 
| $0070" || 252], A010 610°0 | T0'0 | Z00'0 ea 
ii 3 <00'0 | 1070 | ¢t0°0 | €z0'0 | **** | 200°0 zo'o | at 
310.) 23, | s00'0 | “"** | 01070 8z0'0 | €0°0 | $00°0 Peay 
ie sae a E 010'0 | £0°0 | F1L0°0 8z0'0 | “''* | $00°0 10:0 | OT 
g0'0 | L <0°0 Pip O 4) 7 a 800.0 620'0 | **** | $00°0 ee ee 
60 | L OF'0 S10'0 | Z0'0 | 0200 6Z0'0 | 90°0 | 400°0 Ito] 8 
ad ef Ras €20'0 | ¢1'0 | ¢10°0 ze0'0' | .°"" | 200°0 t0'0 | 2 
key M Fear ico caiberote ee A eee OSE he 
rd Ses 05 SEO. eae sa ORO, 0 6£0°0 "* | $20°0 pus ae 
FOU: leapt te 100} & 1 6r0°@ Ic 2 Te0'O" eee eso |) ee neo0 Beg pe 7 
ey'0 | 98°0 | °°" 02°0 | €0°0 | €70°0 | OT'0 | STOO | I¢°0 | 980°0 | “*** | FI0"0 sro | & 
es “| ""-= | 9-0 | 8000 | €F'0 | FI0'O | 90'0 | 62070 | 28°0 | ¥00'0 80'0 | & 
: Pasir Nop etn te a So ro eee ee les ailebare ASSL SE air, 
| 9261 
“ul “ul “ul “ul “ul “ul “ul “ul ‘ul ‘ul “ul “ul “ul “ul ar ‘ul “ul “ul “ul 
wey! | mer: | es | ek | tee || are os Joes gos Terres) mon etree Epo eee ee | ey Nes eee kD 
-urey | -urey | -urey | -urey | -urey | -arey | -uny =| -urey] -uny | -urey] -uny $j -urey) -anq | -urey) -uny | -uley | -urey | -uny | -uley 
lire § 
ayia | syza uoj | anjvo | vjoo | vue “ONT . a0 * o . 
Se citl -qoepltcurs| letociel eect aes LON 9 °ON ¢ ‘ON b°ON € ‘ON Z ON TON 
suoleyg neamg 1yyvVoM “GQ Spoys1oye MA 


VIVQ FIQ-NAY ANV TIVANIVYY 
PANUyUoy—G ATAV J, 


47 


RUN-OFF INVESTIGATIONS IN CENTRAL ILLINOIS 


‘poder ON» 


8°S | Sh'S | 86'T de |e * ' OFT 09°% So'°T 0€°S FET Ole 9¢'T EGuGs\eLore 88'T 08°S 1870], 
bone coe eee estas ele CIL‘0 “++ | 999-9 se Z0r0 “++ | gg9-9 re SOG I aacty S544 8z 
L 60'O | °° #00 ms Z8T'0O ee ROSORO: A LEE SO NG ee chee | SELO 60°0 LG 
a. L ey ees es TZT'0 90°O | FZL'0 60°0 | OST‘O €0°0 | T9T'°O £0°0 | €0°0 | ¢coz'0 eee 96 
OL'T | ¢¢°0 | og 'T nie SET ‘O OTL | FFI‘O Tal Sreae, ee ESconO: ee ee LARSEN We cS 
L ie L ya ¢c0°0 eee OFOLO | POLO FE"T | OF0'0 T9°T | Z9°T | Gg0'0 Leola GE 
Gi SL sisice eae Sasha eistaye €90°0 aaa || erORO “++ | 9g9°9 "+" | Zag So 8 "=" | 670-9 aieieyel ez 
ete eietete ate a ae 020°0 "2: | 2a9-9 “+++ | 960°0 Pelz ono et “++ | gor: sete zz 
Nears 020°0 “+ | 86Q-9 “++ | eg9-9 “+ | Ze0°9 gic “5+ | 62T-9 enatets 1z 
ae ee Z10°0 mss | 850-9 Soe ean "+ | 699-6 Soho “> | 680°9 Cee 0z 
paces €20°0 an a ZOnO Se eeLOrTO S6°0 | 060°0 £0°0 | ¥0°0 | Szr‘o 20°0 61 
i ¢€0°0 6¢°0 | 8€0°0 09°0 | €90°0 08°0 | €60°0 62°0 | 62°0 $90'0 ¥6°0 SI 
Pres 660 °0 62050 i eaeSlOrO) i 0600. ae Sm OCO RO aad LE 
9€0°0 A ER) on O1O@ ey aESCOnO. ae pede | (OSOR0 es 9T 
6S0'°0 Vea ESrOud Mo L9CORO: ee ECCOTO: ‘ r €40'°0 ek cI 
tie 2+0°0 Sierete 190°0 “+ | 689-9 "55 | ZaQ°9 Sakae “++ | FeQ°9 watni FI 
H 0Z0°0 9F'O | €20°0 OF'O | 920'°0 90° 0F0'O 80°0 | 60°0 | 620°0 60°0 €T 
4 6100 Aten ECONO: Oi lecO0n0, ST0'0 Tr'0 | OF'0 | Zz0°0 02°0 ra 
5 810°O el le SCOnO os 1 000K0. €10'0 ae aa SLOs0 80°0 a 
eee ieee || SORO) | COTO Ve 8100 PmalikecOuO 0000 ie Skog 2 * | 820°0 c0°0 OL 
0€'0 | F0°0 | 92°0 | OF 0 oF S81O°0O 80°0 | €z0°0 TO°O | 000°0 6[°O | €10°0 02°0 2410°0 c0'0 6 
hae ND is p 3 810°0 OEE NAN) ge 2O00%0 ra elovo vied L10°0 . 8 
Fone) rT Romo 0 F 810°0 “+ | ozo “+ | 909° = | S197 sterate Z10°0 ib 
pieuee rants ate ayatave 8100 “+ | 6z0°9 “++ | 990-0 “5 | ETQ-9 en C100 9 
oho : ate reser S10'0 "++ | 92g “++ | 990°9 een mcr On Ano 8 5a 9T0°0 ¢ 
oa ba eek 8100 ee leeoOLO ee O00KO We HEShORO ‘ |) 81070 ¥ 
ey \L (ADDY | eo WS 810°0 90°0 | €20°0 F0'0 | 000°0 SA OCO70 Fae ES HAO) € 
02°0 | 90°0 YE], Se 8100 Mh SO) Gea5 00070 80°0 | 8z0'0 40°0 | 90°0 | Zz0°0 G 
pod iB SORODI vee 8TO°O 61°0 | €20°0 80°0 | 000°0 “"** ) 0F0°0O sia - + 1 22070 10°0 T “Qoq 
| 9661 
| 
“ul ‘ul “Ul ‘ul meas ‘Ul ‘ul “ul ‘ul ut “ul “Ul “ul “ul “Ur “ul “UL “ul “ul 
Trey Trey Tey rey Trey Tey yo Trey yo Ile} yo Tey yo ey Yo Ile} rey yo Tle} 
“UrlvY | -urey -Ul’Y | -urey ~urey | -ureyy “Uny | -urey “Uny | -urey “any | -urey “any = | -urey “unY | -urey surey | -unqy -uley 
OTA S$j10 uo} AN{wd | eloo vuReqg LON 9 ON © ‘ON FON £ "ON zON ro aeq 
“me | -4°U | “UND | -eq | -snz | -319 . ae ote ; } 
SUu0IeIg nvomng TOUIVOM “SQ Spays17e 


VIV([ 44Q-NOY ONV TIVANTYYY 
ponmqwog—¢ atav J, 


ILLINOIS ENGINEERING EXPERIMENT STATION 


48 


og't | 99°% | 2a'T €0'T gs'0 | 61's | .*8°0 18101 
1¥0'0 | 98°0 | 9g0°0 600 6g0'0 | #E°0 | $g0'0 1g 
4g0°0 | 48°0 | ¢z0°0 620°0 110°0 | 8¥'0 | 810°0 og 
2g0°0 | ~**" | 9z0°0 620°0 BOD |) 2°27 | SOW 63 
AGI | P89? || CeO $20°0 GOD) |} L202 | HONG 8% 
180°0 | 20°0 | Tg0°0 | **"* | 62070 610°0 | #0°0 | €20°0 le 
HOO, P22 ear. | 2222 || BORG) |) 2° | ray. |] P28 || Ses 9% 
180°0 | °°:: | ¢70°0 | 20°0 | 9€0°0 | g0°0 | 0g0°0 | -°*° | 820°0 &% 
SF020) || 1050s] 27020) || sae FFOLO) |) 2 Jem /NOS0 ON | npnse)/e8050 zg 
Saw) || S82 @gr@ |) 0282 Il awa) |} P28"? |] @) |) 29> |) aor &% 
€r0°0 | et:0 | 0¢0°0 | 0°0 | #¥0°0 | 90°0 | 6E0°0 | ET‘ | 0&0'0 ZS 
6rONO) | Sars | S400) || 90:0) |hSPORO | Saas rORONN| oiee | 0050 1Z 

i SAO) || BC? | om) |] 8222 | OOD | 22°" |] cao) || POSS I ettorw 0% 

L c¥0'0 | 2e°0 | #E0°0 | 2870 | 980'0 | ZT'0 | 220°0 | ZT°0 | 080°0 61 

SOO MT || SE) SCO: Hardie | SHON Niet) Or rai) (| 8m I Gee | 22 || Rig Gy |p OPS? eso 81 

cancel PN eerie B90 « Wetacg: Nae Pesgsp nibeeree Macon sho ayy lsckent hos oT 
a, |) 222° |eaorny |MeO | eaw) || OR || GaMPG) |) 22° |) GOO 91 
660 °0 a SZORO. “*"* | 960°0 Se eM ZLORO To'0 | ¢10°0 GT 
TF0'0 | 60°0 | €Z0°0 | 80°0 | 920°0 * | $10°0 Sat || Ws0r0) ¥1 
TOsO8 Wael 220.00 lees 9200) || samen | RSTLONOMN CORON SCORO &I 
1g0°0 | 21°0 | 620°0 | 8z°0 | 9z0°0 | €@°0 | 20:0 | 8L‘°0 | €20°0 ral 
TOD | o98* |p kaon Phe | rary I Gi@@ | 72°" || Gane II 
1g0°0 | ¢e°0 | 220°0 | ¢2°0 | #200 | G0°0 | gt0'0 | g¢'0 | ST0'0 OL 
FIO oes | SOKO PPP 2? eeranr@ || PPP | Gw@ jf SF oe | aOR 6 
HO. ON sees 6200) | mapa TOC On Ome | maa |e CCORO) eam | ROGONO 8 
1¥0'0 Pree | N6EOR0, 61'°0 | 6c0°0 80°0 | #60°0 Sore es) L 
T¥O 0 FEO | €F0'0 T€°O | 620°0 I¥'0 | 920°0 L¥°O | 0€0°0 9 
FOL ON [mes ene FO 10 hansen | OGOS OI | Mae ahaa |ie2GO RO) (ana OEO KO ¢ 
AEG) |) SS2 | STAG PLES GONG 225 ergy |] oc |) Ne) ¥ 
Bua ol seach eapen” costal neg ane ules) gc gies ae ICEeOr a 2 
6¢0°0 | OLG20: 90°0 | t0°0 ¢0'0 | 090°0 ee 56S0L0 A 
14070 | °**: | ¥60°0 | 90°0| ssoo | ***" | ssoo | °*** | 690°0 T Je 

961 

“ul “ul ‘ul “ul “ul ‘ul “ul “ul “ul ‘ul ‘ul “ul ‘ul “ul “ul “ul “ul “ul “ul 

wey | wey | wey | mey | wey | mez yo Wey yo 13 yo Tey yo ey yo wey | ey yo 1183 

-uley | -urey | -urey | -urey | -urey | -urey | -unq | -urey} -uny | -urey|] -uny | -urey] -unyg |-urey]) -any | -uley | -urey) -uny | -Urey 

aqyeq 
aytA | sqz0 uo} | inyeo | Blood | vue : A : z : . ‘ 
Eiecriccoe (ea led a ee L‘ON 9 °ON GON FON €°ON 3 °ON T ‘ON 
suoryeyg Nveing JoyyweM “SQ Spoys197e A 


VIVC JIO-NOY ANV TIVANIVY 
penuyuoj—G @Iav, 


49 


69°F | 20°€ | ZE's 60°F 99°S Slat 3 SL's I¢'¢ S'S ooh FES | 9F'S ZE°F | T37O.L 

Sin owilll) Sesvetomll (iskerare “= | Te9-9 He Z20°0 “= | ezg-g “++ | Qe9°¢9 ¥20°0 ei oe 

arose L Boia +++ | Z69°9 ++ | ZE9°6 +++ | gz9°9 Stags 0£0°0 880° aes 62 

BHDS tT oat +++ | 669-69 s+ | geg-9 ++ | 520-0 ++ | Q89°69 $¥0°0 Morea gz 

iL L €1'0 ee |PGhOLO ede | MOLORO, Pe WUE) c0°0 | €€0'0 60°0 10°0 LG 
2 hdc | otteions Wesncicns +++ | 550-69 “+ | 20°69 +++ | geg-9 Pees | SEg°6G $60°0 Hiren 92 
= Sone, |e Sa hao eo “+ | Teo-9 so | OF0-9 s+ | 669-69 so | GeQ-6 rere [eee | aggre ee oz 
Py 69°0 | ZF'0 | 69°0 OF 'O | 8t0'0 T€'0 | 2¢0'0 90°0 | 6£0°0 6€°O | ¢80°0 se°0 | $°0 | €90°0 2 XG 
| IT‘0 | OL'O | 60°0 aN SSOZO See Se0k0 Tie | PE0o) wae | CEORO pale: see | S800 £6 
he S?'O | 8S°0 | IFO TSO | E00 LTO | €0°0 92°0 | 220'°0 6S°0 | ¢€0'0 *o°O | €S°0 | 0S0'0 BG 
= Sep sicts lt aero | eats te | FeQ-9 vrs | Feq%9 sees | 520° mee | gea-g nee | 22. | gag: IZ 
4 aicin oh |||) rotate apes es | geg-9 sss | ggg-9 ss | 526° -++ | ego-9 rere | sees | Zeg-g 0z 
4 eiatecol|besaretordlletere are es | Te9°9 +++ | geg-9 ees | 520-69 s+ | 669° rere | eee | gegeg 61 
= ieee L 10-0 + | $76°9 s+ | 969-9 ++ | 9¢9°0 ees | Bea-g rere | eee | F99°9 RI 
H ¥I'°0 | $2°0 | 8I°0 OF'O | 9F0°0O 8€°O | 9€0°0 OF'O | 9€0°0 2Z°0 | 0¥0'°O 9€°0 | 4€°0 | 790°0 LI 
7 anteimalie tes SONS yr t= | Seg" es | BeQ "9 hee | 555-9 “las | gx gg wees | Ae | 599-9 91 
8 arate Ss Blt Mae +++ | Fe9-9 “5+ | 680-0 +95 | 369°9 Sate 9#0°0 Rvetene “+ | 270-0 CT 
‘s SOC oes L ++ | 970°0 “+ | eF9-9 ++ | 899° +++ | ea9-9 vere | eee | O69°Q FI 
z Seabarep Wi ereneh hii et Seats tes | egg ++ | 269-6 + | i079 “++ | Ta9-9 vlGre -- | Otr-o eT 
Z SOS. ae Sone Ronee “++ | 860°0 “+++ | T99°9 “+ | 960°0 ++ | 690-0 aetere + | @rT-o ZI 

reve [sees | rpg vos | ger 6s | E709 ++ | etr-9 + | 960-0 vere | eeee | Get-g Ir 
n cree Wee Cialis +++ | OeT-9 +++ | QoT-9 sees | TET-g “+ | egg: reve | tees | goreg OL 
ZZ ene etee eee wees Z0Z'0 re'0 6F1T'O L.'0 GLT'O we CHL'O wee eae T£z'O 6 
° CORO Gann ‘a ae Pe || 286650 OF'O | 8SZ°0 FIO | 892°0 Pes 9SE10) teas ee ee AS) 8 
A ELEC EEO GST | Aa) 82°0 | 98€°0 83°T | 02¢°0 LE°T | 3hP'0 cO'T | 26°0 | 019°0 Z 
< OF'O | 99°0 | 62°% 80°T | €&T'0 02°0 | #20°0 T8°0 | ZOT'O 0€'T | 960°0 66'0 | $6°0 | 89T°O 9 
S eee wie: eee ce ee 680°0 a aisle $90°0 aieice ie ¢60°0 ceee ¢10°0 eoee eee €el-0 G 
a Sea alt couteareu limos “++ | G89°9 oa 210°0 “+ | otto “+ | 960-0 spake - | 6zt-0 ; 
DQ STOW SSONO Nl ae ee Sie | LOORO 723". S80%0 ¥ ¢60°0 Se WPA) phe “*** 1 ¢60°0 sig € 
eB CSEOWEGr AO) ans 4¢°0 | €S0°0 81°00 | 970°0 %0°0O | 090°0 8¢°0 | 8S0°0 €¢°0 | 9°0 | 680°0 vs 0 j 
z piiaiaa RESUS ot Ps “>= \.0¢0"0 ¢0°0 | Zr0'°0 Sé'0 | 8F0'°0 ee OPOs0) Bee || en COO AO) Nee T ‘ady 
H 9Z6T 
fa be 
° “ut “ur “Ur “ur “url “Ur “ul “ur “ur “ul “ul “ur “url “ur “ur “ut “ul “ul “ul 
: IT®} IT®} res Tle} Il®} Trey Yo Tes yo ey yo Tl®} yo Iles go Il®} Il®} yo Ite 
id muyey | Urey | -urey | -urey | -urey | -urey | -uny | -urey] -uny |-urey | -uny |-umy] -uny j-urey! -any | -urey -urey | -uny | -urexy 
a ; aqyeq 

ayia | sqaa m0} + | myeo | vjoo | eueq To : 9 5 ‘ : 

-ueq | -qoy | -uyp | -oq | -sng, | -19 LON 9 ‘ON GON FON € ON 6 ON T ‘ON 

Suolyeyg Neoing IyIweM “GQ Spoys.1oye 


VIVQ 44Q0-NOY ANV TIVANIVY 
panuryuoj—G aI1av J, 


ie 


STATION 


EXPERIMENT 


ILLINOIS ENGINEERING 


50 


08'0 | FZ] G20 | 08's] 29°0 69°0 | FITS | THIOL 
620°0 ‘ | zF0'0 | 6:0 | zzo0'0 <t0'0 | 9:0] I€ 
€20'0 | **"* | 90:0 | Z8°0 | 910'0 €10'0 | 8F'0 | O€ 
£z0'0 | go'0 | zg0'0 | **"' | 9T0"0 eto"! [72278 6S 
120:0 | <7" | O80°0 | °°"? || 9T0"0 S100) | ore | ae 
€20'0 = [:080° 0. 7271) 8r0°6 aa -EhO'O 4 ee 
£20'0 | 10°0 | 220'0 | ‘'*: | 810'0 Fy a STOPS "| 9% 
2010. |, Pel 22050: ee BION.» | ae een EOE” Awaz 
S00. eat £2020 9/21) OOF" ose Crea ee TORD bz 
E0700} F0F0):|,020°0. 1} S89 Osoror Toe lt Wee Sonnac meee 
22070, | *"*? I 9zoro- | °""" | 02010 || 600 | "| St0;0 110 i ozs 
8800. | 5 9Z0"0: | 98°0 | 020°O. 1) 1e'0'}. 8e°0 | 280-0, F210) Ke 
260° 0 4] 20°." F200. fee O20'O Mal ee aor Oey weal Oe 
LOO. ATE h BOO | POMEL eee to 2EOcara |) ern ee 
20'0 | ZIT | $Z0'0 | $€'0 | 220'0 | O€'0 | 6Z°0 | Z10'0 | Oz'0] 8ST 
¥E0°0 | 4050: |) $80: Of Ny SEOs Lo a EO Oa oe op 
oe Ee 610°0 OBO" Or 4) A ACOA k OIE ZOO: WAS eer era see es eae Ore ME meas te Or 
L a "| 610°0 20'0 | °'" | 920°0 PEO Oh 2°25 | BOO he hae eo Oe oae eT 
#Z°0 | 0'0 L | 610°0 EEOi0, 1) 202) 1. 820; 0 20°: | F0°0.| BO". 1 ol ee tel CcONOr eae BL 
ZO et dielce  @LOEG, ales Tg0'0 | €0°0 | 6z0°0 610'0 | ¥0'0 | #20°0 | ¢0'0 | 20:0 | €z0'0 | eT:0] et 
ee wa? (etre SFO. 1 08050: eS OtORO) Nes eeeOnOe We ein Ce CONON Meer al aa 
610°0 820-00] tal 98070 |, PEP GEOTO. ae el cor On ipo SCO) | te VE 
#€°0 | O10 g1°0 | 610'0 | 610'0 | $60 | 0€0'0 | Zt7t | 6t0'0 | **** | #200 | z0°0 | zeo'0 | 0:0] oT 
81°0 | 910 0Z°0 | 81°0 | 610'0 | ¥€'0 | 6I0'0 | **** | 9z0°0 | **** | 610°0 ‘0 | 20:0 | 9T'0 | 1z:0 | 2200 | 870 | 6 
02°0 | L_ | 610°0 | **"* | 610°0 | 90°0 | 9z0°0 | g0°0 | 610°0 See Ogos Or feel ec COL One ie eae 6 
heek: ae Ws Gorn E00. 06050. | 77 = eazo7o: =" |retore So OOlO Fh eh econo eee an od 
; es 820'0 00'0 | **"' | 920°0 GLO:O; 1 ozone. ter EC0I0 «jie 9 
en es : 620°0 €z0'0 | ‘*** | 920°0 61020, ("Ey Se0Oc fee el re econ Hues tee 
ae 620'0 £200. | =? r9z0"0 "| 6£0°0. 820'0 2000) | oe 
900: FEO is | OnO. Fee Pre eeore. ie iP Oga Or Mea ScOn 0 “+ | 61070 8Z0°0 ECOL: eee 
"* | ¥8:0 | ¥'0 | *°** | ***: | BO:0 | 60-0 | £070 | 620°0 || g0'0 | 6z0'0 | --°* | zz0°0 #20'0 920°0 | z0'0 | Z 
Par 6COO, ho” 1 EZOr Oy? OER Oy. aL le eeOco FZ0'0 9200 |" | TAC 
9261 
“ul “ul “ul “ul “ul “ul “UL “ul “UL “ul “UL ul “ut ul ul “ut “ul aL “UL 
wey | wey | wey | wey | wes | mes | go | ney | yo | wey | yo | mes | yo | mes | go | mex | mes | go | ey 
“Uley_ | -Urey | -urey | -urey | -urey | -urey | -uny $j -urey | -uny =| -urey |] -uny =| -urey | -unyq f-arey| -uny | -ury]-urey} -uny | -ureyz 
| 97eq 
OTA $310 uo am 3 = = | = co 
Aco || sue) beecre cotcal tas at eae | 9°ON | ¢ ON FON ONG Z'ON TON 
SUOTVBIG Nveaing I0yIBIMA "S “, spoysi10ye A 


VLVQ JIQ-NOY ANV TIVANIVY 
PANUyuoyj—G ATAV J, 


IGATIONS IN CENTRAL ILLINOIS 


RUN-OFF INVEST 


SEES 8P0 eee) seco Weare. greg zee 42° | 20 | ste] peo, 
DEO Wee a OLD20 | 8e OU “oro vo eeya Insp Gg e eat, 90070 Gina e ile ag 
oe tee BIO ae ororg: ees | eynae 20°70 £Z'0 | 900°0 | 20°0 | 62 
ST0°0 eee STOR: STO"O eos | 90020 eed 8 
920 °0 a rCOLO 610°O ene BO0OKO $e LE 
£€0'0 | *"" | 9z0-0 7Z0°0 | °° see OLO Oe sca Naeger 
4£0'0 | €%°0 | 600°0 920°0 | ¢o° 90°0 | O10°0 | 61:0 | ez 
660°0 60°0 | 0100 260'°0 L0° £0°0 | O10'°0 eet ixd 
620'0 | *"-" | or0°0 ZE0°0 | 60° oie | LUOLOT Wlesa?=a il Sor 
620°0 ine | SLOxLO. 6€0°0 “ pe OTORO Bey GE 
660°0 Je | ORG F0'O 60° ee STOLO 60°0 TG 
60'0 | **"* | 910-0 FSO10. Gf ie Die WeBEO50 a) canal nae 
£40°0 | °**: | oz0-0 090°0 | ° ther 2UO8O Gate real mgs 
£90°0 | “**" | ez00 0L0°0 | °: fe 10000 Bier age 
980'0 | €¢°0 | €z0°0 £90°0 | °° 99°0 | 030°0 | oso | zt 
980°0 | ***" | gzo-9 950°0 | 69°0 act FPSO) O aes a an 
980°0 al 0€0°0 £90°0 vi ~. | 21050 aes oT 
460°0 | 2£1°0 | 20°06 720 | '€I- "0 | 120'0 | geo | $1 
£0'0 | °":* | co-0 £80°0 | 12° Nese | SCO 10 green Mas 
0Z1'0 0z0°0 020°0 | 2° z8'0 | €20°0 | 9¢°0 | ar 
£60°0 £00°0 760'0 | 9G Os'T | 920°0 | o'r | Tr 
6200 £00°0 E0°0 | Rak oh DEO IO) Heese age 
620'0 £00°0 ZE0"0 | OLORO aalerre athe 
620"0 £00°0 6£0°0 | * se SI OLONO ile Scr lhe 
6Z0'0 | **** | 200-0 6£0°0 | «*- EMOTO: ee aa 
6Z0°0 | 60°0 | 800°0 ZF0°0 | 60° 60°0 | Z10°0 | g0'0 | 9 
60'0 | **:" | g00°0 6£0°0 | °°: eM SCLO LD) Wale atl g 
600 | 80°0 | 600°0 FOO | 20° &I'0 | Zt0°0 | 60-0 | + 
620°0 | °*:" | or0'0 00 | 7" SS STOO ge 
e60'0 | -""" | $10°0 FFOO) Hf 2G2 oie Ls a eee Be 
60°0 | 90°0 | ¢10°0 1200 | +00 00 | 920°0 | 60°0 | Toung 
9Z6T 
“ul “ul “ul “ul “UL “UL “UL “ul “aI ‘ul “ul “UL “ul “ur “UL “UL “UL “ul “ur 
eee lea Pattee | TR ares | ayes I) ono | ass Pr |e ee. | HER FBO Mares te Tey | ey | yo | peg 
“Urey | -urey | -urey “Urey | -urey | -urey “uy | -urey |) -uny “Urey | -uny “Uley | = -uny “Urey | -uny “Urey | -urey “uny | -urey 
| | | 
07 nyeo BOO B owed 
oA | sya uo}? | any o Burg ING Ao “4 42 SKY ; 4 
a -qou | ug | oq | “any | ah LON 9 “ON g ON bON € ‘ON Z ON TON 
SUORIS Nvamg ssyyRve MSO | Spoyssoye A 


VIVG 410-NOY ONV TIvaNIVYy 


“ ; : panuiuoj—e atavy 


ILLINOIS ENGINEERING EXPERIMENT STATION 


52 


68'S | GL°8 | I€'F | 8°F | GTS | SEF] OO | TE'F] 80'0 $F107" 070 T8301. 
09°T | 0€°% | 19°% | 19°% | Z1°S | 82°T | 000'0 | 89°t | 000°0 ST‘0 | 000°0 1é 
eeee eeee eee eee ure es, eee 000°0 eeee 000°0 eeee 000°0 0g 
eee eee Ce Sit) eee . ee eree 000°0 eee 000°0 eee 000°0 62 
Bact, foe eee Re al erciceun Boor == | 900-0 | «°° | 000-6 ===» | 990°0 8 
esee weer Bias, « eeee oleae eee 000°0 eves 000°0 eee 000°0 Wee 
eee ee . 000°0 enee 000°0 weet 000°0 9% 
mare “=< | 90°90 | 7" | 000°0 ===» | 900°0 cz 
ewe ez= | ooo" |< OGD -+++ | 000-0 #z 
ras ==» | goo°0 | ==: | oo0-0 ===» | 900°0 °z 
eens Uy |PSOORO) 1) 222 | arenes 10°0 | 000°0 GS 
eee esr sew: Go0'0 . 000°0 eee 000°0 ie 
Col on . oe c00'0 . 100°0 eeee 000°0 0% 
eaee ee ee co0'O . Z00°0 eee 000°0 61 
cee fe GSOOON les €00°0 pee KOOOKO 81 
seee eee 800°0 . ¥00°0 eee 000°0 LI 
aoe ---- | 310-0 | >: | e00°0 ===» | 990°0 91 
Bae +++ | Stoo |: | 600-0 -+= | 900°0 CT 
Bac aces (-egara’ || “2 | o16r6 «+++ | 900°0 FI 
haa @@'I | $900 | 22°T | $00°0 aes || O0020 I 
Bate |.00070 | "=: | t00-6 --+= | 900°0 ZI 
690 aie & |LOOO3O), |) saeaen lle COOKO mse || O00R0 II 
21°0 OT°0 | 000°0 | **** | g00°0 mee LOOOKO) Or 
+P '0 #0°0 | 000°0 | 61°0 | €00°0 eae OOORO 6 
Ske TR OOO. Se | eeres €0°0 | 000°0 8 
ee -t- | 6o0-0 | <°-: | g00°0 "=" | 199°0 Z 
oboe ZI | €00'0 | 2I°T | €00°0 Sel COORO 9 
eA Jae | SOOKO® || aa ceelerOO8O #0°0 | #00°0 g 
Z0°0 -«-- | So0:0 | ---- | cooro "== | 699°0 } 
00°T Se | SOOROM It see COONO eae OOK! g 
vette -<-> | Sog70 | °* 900-0 ===» | 500-0 z 
9261 
“ul “ul ‘ul “dL “ul ‘ul “Ul “Ul “ul “ul ‘ul “ul ‘Ul ‘ul “Url ‘ul “ul “ul 
wes | wey | wey | wey | wey | ey yo 1eF yo Trey yo Tey yo Trey yo wey | ey yo 
“urey | Urey | ley | -uley | -urey | -urey |) -uny «of -urey |) -uny =| -urey] -uny =| -urey] -uny j-urey] -uny | -urey|-urey] -uny | -urey 
ayeq 
OTA sq190 uo} | Injzwo | Blood | vueq : ; 5 é . . . 
Dregil ager ican eect Be Ba LON 9°ON GON FON €°ON ON TON 
SUOI}EYS neosing I9G}B9 MM aS fl SpoYS1ozV 


ViVC TIO-NAY ANV TIVANIVY 
panuyuoj—G HIV], 


53 


GL’S | 99°F | soe SI's €¢°0 [270.L, 
weve | eee | cong “= | ecg: Te 
Salvo) levers L Zo | 260°0 0¢ 
%0°0 | 9F°0 | S8°0 €1°0 | ¥20°0 63 
Seat atad| Met sctal| Ser “#2 | 609-9 82 
= ODE. late ll oor s+ | g99°9 12 
2 Aig ++ | €09°9 92 
. OO ses | g0g°6 eZ 
[5] $0'°0 ene .900%0 xa 
=) 910 ¢z'0 | F00°0 &% 
real AR 90°0 | OT0°0 a 
SACS 5 | otg-q Iz 
4 ec"0 | Te°0 61T°0O | FI0°0 0Z 
< L 1Z°0 Ot°O | €10°0 61 
& 4b eeee eee 610°0 SI 
Z, NY = ie 80°0 | 610°0 LI 
gy iL ST’0 61°O |} Zg0°0 91 
Oo eal (aig 60°0 | ¢90°0 ST 
S010) | ak Sek [IOEO FL 
Z 19°0 | 90°0 TZ'0 | 910°0 €1 
b= 248°0 | ¢8°0 88°0 | O10°0 ral 
- Salt Baks ks = | Qg9-9 Il 
Ss 06:0 | «°°: “++ | QQ9-0 OI 
©) meee [nOcnONl 6c 0) 9T°0 | 000°0 6 
Et sobc YP haw Pee “== | 999-9 g 
2 BAKO Ill Coed [heen 10°0 | 000°0 2 
os eoro | cre: | eee €1'0 | £00°0 9 
I she lo si lie PY v ae | eee “= | g99-9 ¢ 
A Sepa | Wate || eaagc se | e99°9 } 
& OH Oullnccuor |teccee +++ | g99-9 ¢ 
IS Sond L eta + 1 699° z 
Z €3°0 | 08°0 | IT‘O 80°0 | €00°0 I “Suny 
H 9261 
By 
ic) ' 
° “ur “ul “ur “ur “u “ur “ur “ur “at ‘ur “ut “ul “ut “ur “ur “ur “ur “ut ‘ur 
Z Il®} Tle} Trey Trey TT®} IT®} yo TT®} yo It’s yo Tl®} yo Tres yo Il®} Iles yo Trey 
5 Urey | -urey | -urey | -urey | -urey | -urey “any fj -urey | -uny sf -urey | -any arey | any f-urey | -uny | -urey -mey | -any | -urexy 
(ont 
a4eq 
oTTIA | sqaa woz | anjvo | vjoo | eueq : : 3 : j ; P 
ae -qou | -u9 | -oq | -snz | -ag L°ON 9°ON GON PON € ‘ON 6 °ON TON 
suoHeig Nvomng iq Ve “GS -p Spayss0}e MA 


VIV( d4Q0-NOY NV TIVaNIVy 


aNUYUOI—G ATA T, 
eens .._22!1}'1/0 acineeeeie ee 


STATION 


EXPERIMENT 


G 


ENGINEERIN 


ILLINOIS 


TO°GT| TO°ST| 26 °ST SOFT] 92°6 | E19 ¥9'6 | O6'€ 96°OT| [89OL 
246°0 | $€°0 | &F'0 BON CGHOn SESE eO 60°0 | €62'0 90'0 | O& 
40°0 | €0°0 | 8t°0 Iv'0 | If'0 | €61°0 | SE°0 | 8zc°0 GEO | 66 
89°0 | 0€°0 | 09'0 ¥8°0 | ¥S°0 | €€¢'0 | O0GnO G2°0 | 8G 
610 | 0€'0 | 0€°0 99°0 | ¥F'0 | 936°0 | $6°0 | 88I°0 TL'0 | Le 
Bess = | 16-9 Sete “= | T9E°9 es | OT ZO ee 92 
OZ T | 19°0 | Ser 86°0 | 02 T | 64S°0 | FO'T | SFT'O Perl &@ 
mae | OLs07! e070 iL L 6¢0°0 Seen POcOEO ~e FG 
LUO | WSS | VEL €€°0 | 16°0 | T70'O | 92°0 | TEO'O ¥E'0 | &z 
¥1'0 L Saba 89°0 | 40°0 | €#0'0 ees OCORO Be &G 
Boe \Wn oat Sidra Se canltas C$0'0 s+ | oF9°9 : IZ 
“++ | 9t-9 Font L CEO"O ae T¢0°0 so06 0z 
Z1°0 L 09°0 iL L¥0°0 7 | SeOso os*O | 6T 
ae : reese | ott. | Beg ee #80°0 BIDE SI 
S508 || e500 |] faao ie - | -+++ | 6F0-0 “+ | TOT-9 LT 
i = | $0°0 |. 20"0 | S20 L 0°0 | 290°0 ee A OLE AO 9T 
8F°0 | $9°0 | €9°0 | 200 | SSO | ZE'0 | ¥60°0 LE°0 | 6210 ST 
0€'0 | 0 | 00 | O&T'O =) | e® cal 
tate, | abe oA eats SG L Sr HVA) Hives | OO0G20 €1 
EGCOWST On) ee 1 90) ONCE ON ren0 ITO | 096°0 cr 
BEES |e hake he 16£°0 vies | eer at 
Soc Sopa.) Sees : ze9°0 se 98z"0 Ol 
OO'T | 95° TE | 09'S | S6-¢ | 6e°L| 690 T el Sia) ae 6 
SPOUSSoS 1 eee SOsteekGrO. Sl ecGeGalmcoonO SLT 8 
nae Hoos ie meee | tree | Steg Pe | Ter g moles 1 
: aot SC Om tats c0°0 | GIz'0 Bee iS) 0Z°0 | 610°0 ¥L0°0 aes 3 CSE mee 90K0 7 eS 
700 | 8T 0 | SF 0 | F201) te 0 | gee 0 G30 | S9T'O 240°0 | €90°0 60°0 | GFL'O 40°0 | ITO | €8¢°0 %0)} G 
GO'T | 88'S | 02°F | €8'°S | SE's | O€E'O | SFI | 2900 96°3 | G40°O | OST | 8€6°O | 88'T | S&T | €€€'O | 8ST 4 
G80" 0O2S 26S 05) 090 229070) 21298 “1 5) -F00 70 12-2 | 00020) |) 8s |-080'0' | £920 | GET |"cE070) 1 S0re | Ss 
OL O09) 2000 | 025071 SF 0" S000" 1) -6T0) |-S0070 ét°0 | 000'0 | ST'0 | $00°0 | *8°0 | 180 | 280°0 0 | &@ 
46°T | 49°0 | 0G°% | 90°0 | 46°0 | 800°0 0¢ 0 | 600°0 = (700050 3) ZF:0) | 00070) | S850) |) 260% 70050 69° 0 Vie 
qT 
“ul “ul “ul ‘ul “ul ‘ul ‘ul tre | hi ur “ul at “ul “Ul ‘ul “al “ul “ul “ul 
es es Tre} Ie3 I1eJ M1®s yo Tes yo Tre} yo ey ee Ir} yo Tl®F rey Yo ey 
-uley | -urey | -urey | -urey | -urey | -urey | -uny =| -urey | -uny $j -urey | -uny =| -urey |) -uny | -urey] -uny | -urey | -urey | -uny | -urey 
ayeqd 
eytA | sqzo | uoqg | anjeo | vfoo | eueq vee anne 3 cnt : CORe “ONT 
-ueq | -qoy | -umg | -oq | -snz, | -an LON 9 “ON ¢*ON FON € ON GON TOON 
suoTze4g Rveing JoyywoM “Sg “QD, spoyszoye 


VI¥Q JIQ-NAY ANV TIVANIVYY 


PINUYUOO—G AIAV J, 


Yor) oe —— ——_—— ——_——— -— . = ——— - : _ —- — 
18°F vr ¢g0°s €0°S 06°F $6'E LF | T89°L 
6z0'°0 “"** | 820°0 Se NE GGOLO: 1€0°0 poue T€ 
6Z0°0 L¥°0 | $20°0 1Z°0 | ¥0°0 1¢0°0 cr 0 0€ 
620°0 sci le2ZOnO) meine 2COeD 1£0°0 awe 6G 
6z0°0 [ae Wer cOnO el GOO 1¢0°0 £0°0 8G 
oD Tg0°0 Ley GO 0. €T°0 | €¢0°0 6€0°O by aes KG 
= €80°0 IO GOLO. “ate NVOSORO §€0°0 eae 96 
© L€0°0 sie CORO! Nit sawn || SCOURS ¥0 0 eras GG 
4 140'0 Nan \ OL ORO! ae | 6e0R0. $400 Sea FG 
(| ¢F0'0 0z°0 | 970'0 1z°0 | 620'°0 $¥0'0 et'0 £6 
4 6F0°O ¥0'0 | 0¢0'0 Mia ROGORO €¢0°0 ‘ea (6 
iy 670 °0 oe ScOrO: ose lt GCOO €50°0 Seaen 1G 
4 670 °0 PML OSOLO vee AOSOnO €c0°0 £0°0 0% 
< 6F0'O 0z°0 | #90°0 90°0 | Z€0°0 8g0°0 8z°0 61 
cs 640° 0 eS ZO30) eee sl SE On: ¥90'°0 ove 8T 
7, 6¥0 0 27 363070 Sew OVOTO: 690°0 ae LT 
I ZOO) || 1... 660.0 coe" | $00 ZL0'0 ; 91 
oO | 190°0 eg a WOOT0: IE OPOLO, 6L0°0 es ST 
6900 Foe NEP Oto | ZS0'0 680 °0 5 FL 
a 080° 0 oa och, 25% 120907,0 680°0 Rotate €1 
tal 680° 0 It‘0 | 6ST 0 80°0 | 890°0 Z60°0 rat 
DM sor 'o Maan CSeaO £0°0 | ¥80°0 FOTO Il 
y, SO. jane || easly oe ane. 6IL'0 OL 
eS OCT Oln lanes cee 0 St°0 | TZT°0 9E1°0 6 
= Tr OL ts an eno FEO | E2z'0 2ST 0 8 
S, 9¢T 0 FAG LEAO, ere incoonO) e110 ral Z 
ro e910 CELE ew 1Z°0 | F0E'0 81Z'0 aes 9 
= S9L'O Veo ee ccrs0 %Z'0 | 62€°0 896 °0 610 ¢ 
7) F060 0g'0 | 61F'0 1z'0 | €68°0 6rE 0 sto ¥ 
i) €ZL°0 610 | 9T¥ 0 721). 962'0 8Es 0 1¢°0 Se 
> coc T er Tk 2LE°0 16°0 | 88t'T sec '0 69°0 G 
Z so0¢ 0 ost | ¢ea°0 00°% | FEe'O TEs 0 86°T TPO 
VF i 9261 
ee er | — 
ica \ 
> ‘ul “ul ‘ul ‘ul ‘ul ‘ul ‘ul “ut ‘ul ‘ul ‘ul "ul “ul “ul “ul ‘ul ‘ul “ul “ul 
a ey rey res Tres res Tres yo Tey yo Ties yo rey yo res yo rey rey yo trey 
5 -urey | -urey, | Ue -urey | -urey | “Urey -uny «| -urey | Une -urey | -uny | -urey -uny | -urey | -uny | “Urea -uiey | -UNyY | -ULeY 
oe} \ 
ayia | syto oy | angevo | vfoo | vueq a 
tt a ze) } “ON xe) ize) ‘ON : “ON | 
xueq | -qou | wo | ea | sh | 10 ON ile i te 2°°N Bon EON, geht ao ae | 
7 \ | 
suoneyg nveing 104380 ‘gn Spoyssoze M 


VV daQ-NOY ANV TIVENIVY 
panuyuog—g ATaVL 


ILLINOIS ENGINEERING EXPERIMENT STATION 


56 


8FT | G1’s | 1h°9 G8°¢ | 9FS | SFT LEG Lee 0o0°s | 96°0 | FHS) OLT SVS 681 1956; |9S S|) = S6ar 06°S | T84°L 
Sonp Leeann onlllseae reese | eee | gage “++ | 6F0°9 “+ | ezo-9 “++ | Teg: “++ | ago reese | see | gQ9°9 meron oe 
80°0 | €0°0 ; ST’0 20°0 | OL'O | TL0°0 Some | EESOnO pee OCOLO ie rS0n0 => | 8$0°0 | €0°0 | 10:0 | 790°0 | $0°0 | 6¢ 
ee | CORO L foie L 080°0 IT‘0 | 890°0 T0°0 | G80'0 i | 92070) | éf°0) 19050 $00 | 60°0 | 490°0 L0°0 | 8% 
reese | Fee | gat rere | Ete | 990-6 “== | Fe9°9 sees | Zeq:g -+++ | gc9-0 “=== | 699-9 | goo | °*:° | 9200 maal 12 
L41°0 | OF'0 | 29°0 0Z°0 | $€°0 | OOT'O | 6E°0 | FS0°0 | SEO | O€O'O | 0Z°0 | 960°0 | FI°0 | €90°0 | OF'O | 9E°0 | 690°0 Boel 96 
Rees 12000 ,9070 %0'0 iL 140°0 ite TS0°0 | 02°0 | 620°0 | 91°0 | 9S0°0 ITO | 990°0 Se eee | eSSORnO) SIROCROM RSS 
Grab ca | Restesace | alsiede: reese | ht. | TOG “+++ | ee9°9 “+ | @20°9 “== | 9c “#5 | 9e9°69 a6 “+++ | 6e9°6 wietaps $Z 
tees soe | come — “+ | T76°0 “++ | 2990-0 + | 6z0°0 “+++ | €99-9 “+++ | T99°0 vere | ss++ | 3e9-6 | zoo ez 
er L Sone vere | oeeee | 776-9 +++ | 699-9 +++ | ge9-9 “+ | 670°0 “+++ | 999-69 rere |oeeee | TOQ°q sietats zz 
aon | ober || oben ne “+ | 170-0 +++ | g99°9 sess | 6F9°6 “++ | 97979 “+ | 950° vere | sees | egg esas 1Z 
soni L L op L 980°0 +++ | Qg0°9 +++ | 6FO-0 “+++ | e600 “+--+ | 960-0 reese | sees | Ger-g shares 0z 
Peete ii ae ec L T 2600 ---+ | 669-9 | et-o | #e0°0_ | ¢o'0 | Oat ‘0 “++ | Etro reese | ceee | zereg etre 6I 
c0'0 | €1°0 | Z°0 | 90°0 | 60'0 | GO‘0 | ¥60°0 “***"!| €60°0 | 02°0 | 890°0 | 60°0 | €ST'0 = 2) | 9EL20 | 8050" 9050 |) SETL0" | 8650" | Sk 
8€'0 | GS'0 | T8°0 | 880 | 09°0 | ¢¢°0 | 290°0 T9°0 | 080°0 | #0 | 8700 | 246°0 | 860'0 | 09'0 | €80'0 TSO | v$°0 | 860°0 | 680 | ZI 
¢0°0 L 40'0 | £0°0 | OL'O | ¥0'0 | 620°0 | 20°0 | 080°0 1Z°0 | 6G0'0 | ST°O | ZOL'O ieee | S8On0 ele ||\ieeme i ecuesO yee 9T 
OS'0 | €9°0 | 290 | FF'0 | SS°0 | €S'0 | 6200 | 69°0 | ShO'O | ZE'0 | 9F0°0 | 8Z°0 | 80°0 | 82°0 | 990°0 | 92°0 | €2°0 | Z2t'O | SFO} ST 
:: | £6°0 | ST'T | 29°0 | 2070 | Zi"°0 | 620°0 4 960 °0 a | €6050 “*** | 680°0 i572 1 GHORO) | 050! SOO 120S020 S705 5 re 
Pee OG On OOu Le S On Onl eanaee L €60'°0 “"** | #60°0 | S0°0 | €20°0 | 20°0 | ce0'0 €0°0 | 6F0'0 | G00 | 20°0 | F¥0'O ae €1 
seve [ Sees freee | ere | ose. | ott. | Gea. “++ | £20°0 “++ | 670°9 “<= | 2eg-9 “= | 6F0°0 wees | tee | FEQ6g wajehe ZI 
tree [cess | eeee | sees | cree [| eee | GzQ 29 +++ | 279-9 “++ | ezo-9 +++ | zeg-9 sees | FE0G eee | vets | geQ°9 shaver Il 
ao L gous decor || ovod |) Soc €20'0 ss | Zz0°9 s+ | 879-9 ss | ZEQ°9 “++ | $£0°0 vise | eee | FEQ-g o0.0' Or 
LT'0 | 16°0 | "0 | 22°0 | OF'0 €20°0 | 04°0 | €60°0 €20°0 7) | 08050 L¥'0 | 9F0°0 Gc°0 | #70'0 | 790 6 
90°0 | ¥S°0 | $3°0 | $Z'0 | 9T°0 £600 “** | 060°0 €c0°0 | 69°0 | 080°0 “"** | 970°0 ge 1 asOnO eee 
Scena || Cicia | ieercerpe alfecoraend ol Wc 20° s+ | Qz0°9 €20°0 “tes | Zegg “++ | oF0°0 “+++ | Te9°69 
Peteys oye esfeerer | (ete ytiewel aera ces €20'0 s+ | ozo: $20" es | ZeQ-g “++ | $80-0 “++ | Tg9°6 
Sie aiel |e riciet | deine || efereics erin eletom era ++ | 220° 200 sss | 269-9 +++ | $$0°9 +++ | 769-9 
--++ [+++ | 69-9 | zo-0 | $0°0 | co'0 | €z0°0 “++ | #z0°0 ++ | €z9-9 ++ | Zeq-9 +++ | FEQ°9 reve foveee | FeQ-@ 
¢0°0 €0'0 | GO°0 | 80°0 | 90°0 | €20°0 | OT'O | ¥Z0'0 | 02'0 | €20'0 | 80°0 | ZE0°0 | 02°0 | ¥FO'O | 9T°O | ST‘O | 2E0°0 
et Sees | Ween | Sree | See | ozaeg “+ | 9z0°60 Ses | F7q-9 mss | 7EQ"Q mee | FEA wees | Fee | FeQ-g 
Sele 10°0 L aon L 6Z0°0 0£0°0 + | 70-9 +++ | geq-9 +++ | FEQ°9 reve [oeeee | F6Q-6 
‘ul “ul “ul “ul “ul “ul “ul “ul “ul “ul “ul “al “ur “ul “ul “ul “ul ‘ul “ur 
Tres Tr8} Tes Tey le5 TI®F ue Ile} yo Iles yo Il? yo Iles yo Trey Tres go Tres 
-UleY | -urey | -Uley | -uley | -urey | -urey ) -uny | -urey] -uny |-urey} -uny |-urey| -uny |-urey] -unyg |-uiey|-urey)| -any | -urey 
a7eq 

oTTA | syza | uoq | angvo | vjoo | vue : 2 4 ; : ; : 
-urq | -qoy | <u | -oq aes ao LON 9 ON PON RON € ON & ON TON 

SUOTIeIG NBeINg I9qIVEM “SQ Spoysso}e A 


VLVQ 44Q-NOY ANV TIVINIVY 
PANUYyUoO—G _WIAV ], 


57 


RUN-OFF INVESTIGATIONS IN CENTRAL ILLINOIS 


*pi0001 ON 


#2227 | ChE | 1840") 9Sar | 7650) "S650 OT 26°0 €8°0 GOS 99°0 69'T 66°0 on Shei: T?7O.L 
, iL 100 L acon L 6F0'O 610°0 oa SLOLO OP WW eGer OD) ‘0 1 tia Té 
sae eee Neil eeseteor Ieee nen omens |Rennan Pore ale tcalee gt, ‘Oulu oe 
So AR | eiconkesec os eee Tl ses peel orang? Mme solee eos sy ie ee 
i - : T0"O | 6L°0 | 20°0' | 2g0°0 c0°0 | 920°0 ST°O | T20°0 €1°O | ¥Z0'°0O 0 60°0 83 
lhe sete 2 Le callie aoa letra ert Ho Pelee aig Mico eretg ONS loge 
PAV AG I sy fae POLS OF LOLOR SIO RO : Te0'0 €0°0 | €20°0 i L20°0 ‘0 an 9% 
Ta SSO) ih ees TO°O | §1°0 | SEO | £20°0 610 | 0F0°0 0€°O | 620°0 ¥S'0 | GE0°0 “0 GZ'0 GS 
f hey “ee CO50s| eee eCitOn LOSORO F£0'0 ee | LOCORO ee CCOnO m0) Cy VS 
ve: (0) Saxe) aan |G Ol || new €1T°0O | 080°0 GZ°0 | $100 €¢°0 | 910°0 GeO | Z20°0 m0) o&°O 14 
nt SLO SO) S050 i 2 | OGHONEZOZO a) STOR0 tl SEO: See WeSEOrO a0) ark GG 
ee ROC ON a ae LonONECOsOMecOnOs ZOD €o°0 | $100 1¢°0 | 910°0 TZ°0 | GZ0'0 m0) ITO 13 
ei L c0°0 | 10°0 iL ¢0°0 | €90°0 910'0 1v'0 | 910°0 €F'O | Zc0°0 ‘0 215g 06 
‘3 ND #I°0 | 02'0 | 20°0 | 200 | €90°0 €1T°0 | ST0°0 Se | IO cre CCORO "O S0'0 61 
ei eeR IR ae hese |i cucmalemcenellce ty Se alee leon conlles oe Paulas has 
epee es. 208 (I eel 3 Te hoeoee: lcseeelezacon Wewee | spose ec oR eas 
a Sau ib ores ee chase Umass ge etary ltt ork ses ulesiae Pe eee * elena 
psunth| aoqoal| Mame Wl Bes j reas Mein 4 eceay | eee ncaa. Spyllloe 
ere cepa EY Ne Be B Sos ss ance ll oosphlmecny yale aecalnen a os ae 
eee Ne iL L L 6F0'0 é S600 %Z'0 | €20'°0 80°0 | c&0°0 me) 90°0O €T 
eee bee Te earl Wen = Wee gen Be ecg nl eceelhceo onl cre sal ceace Sot lhece ieee 
mete wel Vapi Oe Vion eh ae? L - iL 640 'O 435 0€0°0 een ScOnO *-| 660°0 m0) ce IT 
oe ee llcicdlpome SE Ne liek Seale rene | Soom heer nee acts Pye lkecact lan: 
Oe | Mann ts wt (OO) w | Gow | °2°° | zoe ee lecOn0 * | 00 0 Sey Re 
‘¢ iL ee CORON SOKO iL 6F0'0 “"* | 860°0 OW eU®) ae | CSOn0 me) hake 8 
ae OTRO} EEO ESxOn| EEO POL 0) | 67050 SLO | 620°0 0F'O | €60°0 LEO | 680-0 me) 92°0 L 
alice tg Ieee Ieee: eeaes. aes heroro Ol eec emacs cetaceans piace. | eG 
as OFLO) | SORON|| OVO) | Nas Ne 6F0 0 a ¥E0 0 eg Beep) an FOSORO) L¥0'°0 90°0 Sg 
eo a L sk ot iL 60°0 L 6F0'°0 eealescOuo G0'O | ¥60°0 6€0°0 0S0°0 i 4 
pee) | PEG eed 5 al Bonwaleeteoe|) niet een Seadoo NozorG ss aes - x 
i AS ae eos 2 - 32) 6rO"'0 . 6F0'0 ON EO) ¥F0'0 8S0°0 j 
Beer een lieterell sean neguilesee iherora. Weeset Wore: Le" 4, 620"0 TAN eae os coche re 
9261 
“ul “ul ‘ul “ul ‘ul “ul “ul “ul “UL “ul ‘ul “UL “Url “UL ‘aL ur “ul “ul “ul 
wer | rey | wey | mey | mey | ey yo ey yo Tey yo wes yo Trey yo wey | ey yo Tes 
-uley | -urey | -urey | -urey | -urey | -urey | -uny | -urey| -uny |-urey |, -uny | -uley) -uny | -ureyy; -uny | -urey | -arey | -uny | -urey 
ayeq 
aT[IA | s}z0 uo} | anjeo |] ejoo | eueq : : . . ‘ : é 
le See Laaey eae Peds en LON 9 ON ¢ ‘ON FON ON & ON TON 
suol}eyg NvIING JOYIvO MA [Sis SpoYs1oze MA 


ViVG T4Q-NOY ANV TIVANIVY 
ata 


——— 


STATION 


NT 


XPERIME 


4 


E 


HERING 


ENGINE 


ILLINOIS 


58 


| 
RE Tata Lo tees tec OSeia le Ou pale cOncum nl: tales TO TRIO. 
aa) ase . ee . “. wea. oe eee F0¢'0 . TLT'0 te 
eae . ener a) olay eee S9F'O . eel ‘0 og 
- Ey i LOvOue SE 9/2000) 98020) 8 |e 2 LOFOKO 66 
; af, 70'0 | ~L ADO || AG 66010" |) 22 5) 61020 86 
ay eee onne Alf, ere 620'°0 seer F10°0 ILE 
wie Pee, . AF we 620°0 . oe ¥10'0 9% 

; al anon GONO ll eeeuere ee 620'0 S100 GG 
eran al aad (mee ee pe i 66050 4] 1 STOz0 ¥G 
6z°0 | L_ | #0°0 | 0g°0 | 91°0 | St‘0 | 620°0 : ST0°0 && 
¢g°0 | Z0°0 | #0°0 | Z0'0 | Zt'0 | Sz'0 | 6200 | 98°0 | STOO 56 
ee L ¢0'0 | €0°0 | #0°0 | TOO | 620°0 | 90°0 | 9T0°0 1G 

ees KE es L L_ | 620°0 L10°0 61 
OELOsae 20°0 | @1°0 | 20°0 | €T°0 | 620°0 L10°0 8T 
ee ee . . Sone: UL Uae. ee ee © ete) le 6z0'0 610°0 LI 
a pe : 6z0°0 610°0 | 91 
aye ees u6c0"0 610'0 | ST 

. af Cre) oe . eee 620'0 020°0 tI 
96'0 | 09°0 | 00°T | IFT | 82@°T | 66°0 | 6200 | OTT ! 6I10'0 I 
eee LOL<0u| <icOn|) Ot Ou met: a ROCORO 910°0 Gr 
nt ard race beta eee - | 20-0 210°0 TI 
Pe CORON eOOuOneZ0n0 mle z0'0 | 620°0 610'0 OL 
40°0 | L_ | 80°0 | 20°0 | 90°0 | 20°0 | I¥0°0 0z0°0 6 
pies | esas yb eas i Saar Ml ns dete oA eee 610°0 g 

shy : : 6F0'0 610°0 | L 

| : mas 670°0 0z0°0 | 9 
Ay eee ~ | 6F0'°0 0z0°0 a 
; Ek £070 LOLO 2 95 Gi eOs0i| GEOLON | S070) 020-0 F 
ee col eee hs a Fosse L | 60°0 L10°0 | & 
ees SS ADA S100 | on 
ae : 6#0°0 ‘| 910°0 | UM 
| LZ61 
“ul “ul ul “ul ‘ul “ul “ul ‘ul ‘ul “UL “ul “ul ‘ul “ul uL ‘UL “Ul “ul ‘ul 
rey | mes | wey | wey | wey | wes yo Tre} yo Tey yo Tey yo Tes yo rey | ey yo Tey 
-urey | -urey | -urey | -Uley | -uley | -urey | -uny =| -urey |) -uny =| -urey | -uny | -ulwy] -uny $3 | -urey | -uny $| -uley}-urey | -uny | -urey 
OTA EB) uo} | angvd |} Blood | vuEq L‘ON | 9°ON ce "ON FON € ‘ON Z ‘ON TON “sd 
“ued | -qoy | -uNO | -9d | nL} -10 | a 
suoljeyg Neoing JoyyVaM “S “ Spoyssoze MA 


VLVQ J4Q-NOY ANV TIVANIVYT 
PANUNO)—G ATAV J, 


9T'°T | 80°% 88°0 | @a'T 0'°€ Té'T Chae rane JK 8o°T EOFS VS £0°% Te0.L 
P oth 7 ~ | 660°0 oe NEZCONO a 610°0 ees 660° 0 pee S200 86 
eee L L 6600 ‘ 620° 0 i 610°0 : 6E0°0 ‘ z60'0 Ke 
90°0 L L 620° 0 "7" | 080°0 SFE COSO ~ | 60-0 60'°O 9% 
2D cr 0 6€°0 | €£°0 | 620°0 | €S°0 | 620'0 L¥°0 | 120°0 | S¥'0 | €0'0 | 8S°0 | cF0'0 GS 
S rah ep aah | equa POCONO 6200 1Z0'0 &E0°0 peas 0¢0°0O FG 
A ae ee | Meee ; hem (66020 ; T&0'0 eat €60°0 meen (POCONO me OLONO £6 
5 "pel apie L L 6200 ae 8€0°0 ~ | €60°0 ~ | 680°0 te | evOnO (46 
S| ee : ene) moee es hOGOZO en |S OCOn0 ~ | €60°0 “> + | 68050 “*** | 670°0 1G 
A ; ; 6Z0°0 iin | OSORO . €Z0°O Ome ¥0'°0 ; 670°) 0% 
2 E : = | 30 @) Seen POvORO ee x40) o 840 °0O "| 6P0°0 61 
a ; 600 ~ | TrO'O ae 0¢0°0 : 960'0 re 1S0'0 2 RD) 8T 
ee] 9¢°0 L cF0°0 at 0900 : 660° 0 SO NRQSOLO ME eheOT S070 LT 
‘= L : L 6g0°0 ya ¢90°0 6z0'0 * | €90°0 ee eG) 91 
A ie ee See rOOKO ~ | 680°O 690° 0 * | 80°00 ST 
S : 0z'0 L S0°0 | 260°0 Dany (pcoOn0 6e0°0 9¢0°0 | 9S0"0 cas 
2 cc'0 | L0°0 GF 0 | 46°0 | F60'0 €€°0 | 890°0 | 8$°0 | 620°0 6F'0 | #900 | &F'0 | 9S0°0 €1 
‘ ree nO Da en ESO eae 2 11 09080 6z0'0 x 090° 0. ine ||) LOORO ae 
4 ; 980°0 6900 a GE0'O 02L0°0 one || S9Qi0 It 
oe 980°0 890°0 _ 9€0°0 BEEN ESOKD) 990°0 OL 
eo 600 L 40°0 | T0°0 | 660°0 Shi |S80L0) S080) 07070 10°00 | $60°0 Ce WAVED) 6 
A eS he Hei S00) | Set0 1 7070 GEEsO 40°0 | $¥0°0 €0°0 | GIL°O0 | 06°0 | 080°0 8 
g j St SOE® ie en | ROCIO ¢c0'0 ree | Belew s) | 96070 L 
Sl eA : be \SEew : 6ET 0 : ¢s0°0 oP | Sew SN LELAO 9 
<e 9¢°0 | 4g°0 * | 06°0 | 82€°0 S| ED 1 OM) 2 || Sea we 6eT 0 g 
S 92°0 | 86°0 £10 | $vE'0 Tg'0 | €S—°0 | 68°0 | 260°0 | 0€'0 | 8gT 0 TS‘°O | FIT'O y 
ima Ge cK ‘ L 9660 aes | COenO O<T "0 O8T "0 pe EERO € 
w piles : SE eS) te PEELED) <a Sre0 aleOced) yST 0 z 
> ie SP NI LOD Pale O20) Se Wee Te | SEO oe 6LT'0 SER f 
7, LZ6T 
La r= = 
E “ur “ul “ul “ut “ul “ul ur “ul ur utr ur “ul “UL ur ul “ul “ul “ul “UL 
o es I1®5 Ie} ey les Tres go Tes Ho Tres yo Trey 1) Tres we eS es BO Ile} 
2 -urey | -arey | -urey | -arey | -arey | -urey | -uny | -urey |) -uny $j -urey | -uny | -urey) -uny | -urey | any | -uey | -urey | un, | -arey 
P 
is aytA | 8310 | u0y | amgVo | Boo | vuRq “ys. 
: Ti ct “ Te “| 2 
-weq | -qou | ayo | -ed | -sny | -10 ZO ON: 9 ON 87 TON TaaoN € “ON 6 ON oN 
suoTyeyg Neaing IEyXVEAA “SO Spoys1oye MA 


VVC J4Q-NOY ANV TIVANIVY 


panuyuoj—G ATaAV J, 


0 OEE 


s4 


ILLINOIS ENGINEERING EXPERIMENT STATION 


60 


e's | €2°e | Zoo | veh | GE | WBE | SC'T Z9°T Ors | Zor | F9'F | OL'H| 98° 1P}0L, 
ieee |epeea eT |S ORO 5 |eeclyan| mec | OGOKO 8Z0°0 Gb'T | 6F0'0 | 1B°T | 8Z°T | 290'0 1g 
Fre IIB csc [tao feat heeeal | ectaccoal losers Hoa sey nee) coe oule Gg Onaccote 66 
Perea yale ti| el tees. lietaag a mii [lashed Resch ececcatiner ter os 
Rant | cee Nace boas) atte leet Per aeg ies arauleria. (Macearboase ites “s 
REM cea yang’ |aarsenl| oeige Macs hl preg alneo= call eenry Mt eaten ocace DEES pony Mies eee ara oe 
oa ead oe All -oallg:g cere Gal esearGni gt aieceralice are Be See end Soe ee - 
20:0] & | °°°* | 10°0 | 90°0 | ZL | 190°0- | €0°0 | ezr°0 || Of70 | eF0°0 “*** | gg0°0 | 80°0 | $0'0 | 260°0 4 
peed| ee Wess zp-a | cae ese) Poko” lesa) remo, A ceased Geode, cease i eedoctlesneas ipeeto eit ae ee 
vie) $0°0 | 9070 | 20°0'| 2o°" | 1070 | 26070} a5" | SoTs0 | SES | O6Or0- 4, 3070: |) TEEIOy 4). CO20. | 66020) || 1010) Seer OSLO 0) Gee mes 
See fae Vac | nee | eee |e Fag-g. ezoro | PSEC, 232 e WePLaOn eset MG eEoe nee once inte 2 een oc eee ee 
i Ee 60501) 10:0 ag: a tne) SPO eta || CPS | eergee |p OPO Werde@), || Seo Greg) || E08 || p20 |) treo) fp oece | Tie 
98°0 | €1°S | FL°T | €6°0 | 90°T | 69°0 | ESTO | 29°0 | T6t°0 | 0S'0 | 9FE70 | ET°0 | Z9z°0 | 6z'T | 9zz'0 | 68°0 | 08°0 | 89z°0 | O0'T | 02 
€9°T | OS°O | SA°T | 16°L | 26°T | 66°L | ESTO | ZO°S | 160°0 | GO'T | 6FL‘O | OS*T | TFT'O | OPI | FZI'O | SFT | Zo | 62r'O | BEL | GET 
90°0| LI RSOEO AO AOA SO! PPO Ih xan | S882 OD, |) PP2> agin) || PSs lies) |) PPPS | Sem | Sen | 2S | 
80°0 | 90°0 | 60°0 | Z0°0 | 60°0 | ¢0°0 | 620°0 | 20°0 | 0€0'0 | 60°0 | 610°0 | 20°0 | 6g0°0 | 90°0 | 2Z€0°0 | s0°0 | €0°0 | ss0'0 | 0°0 | Zt 
AY || SO ene rere | ean Weeocos (ar rei-zegro al c2 lepeocye lees Wh eeae eee oth Gen de el) cre eites = lie tat cea ane 
apt ee: feces | fareei|ree | cece lpenegal eee lenge tl aa ll aeasy a) seme peg pale antl yeoam ill esealiecae lie oem nl macnn 
ee (Meter eel latte c(i it <3 3 soe george" zeny | ees ecorae le ol evocge.| eee llvorn Ge Iteoe ee ll nog eae eee 
EO) | OO: || CA) || Oa eo | Gow [S222 | agora |) 988 ioe TOS WI sieyS WoC? lhesee HceNeGj. |) OFeo | eh 
1°0 | 2&°0 | 09°0 | sg°0 | ¢z'0 | 6L°0 | 6z0'0 | ¥E°0 | 2z0°0 | ¢g'0 | 6I0'0 ¢g°0 | $€0'0 | 0€'0 | FE°0 | 2E0°0 | #70] BT 
**** | G0°O | ST°0 | 28°0 | 90°0 | St:0 | 6Z0'0 | ZI°0 | $z0'0 | Sg°0 | 81070 1Z'0 | €€0°0 | 8L'0 | 8t’0 | 2g0'0 | SIO] TI 
Teac bc maa lecttiml face ale RU sleaeorpence alnanane Peet cl ee pean ce calc cea Senta aillece aoa toe 
Baeei| ects | eae | lewae || ase | Shee poner Wn emeen | aoa e eeeae eee nowt | Begeg Midscactlmisc Mn cnca mice Vane 
mine Nome || Gee, | sents Seal eae aagtign eee ol erate Wines ei horoce Baroy Melee ot alley onal Pasea iter 
Z1'0 | IFO | 1€°0 | 880 | OF'0 | 2z'0 | 6Z0'0 | 0:0 | 6I0'0 | TE’°0 | STOO | ze: | 92070 cgo'o | 28°0 | 180 | ze0°0 | ze°0 | 2 
SO) [ONO COR) | ehO Gy || PES OL) | Ga) PPO [aire |) EE | oi@ |] 222 || saa ZEOI0. NGS ay) Ooo LEO UO Se eae! 30 
“*** | 070 | **** | 4170 | 90°0 | Z_ | 620°0 | 80'0 | 020'0 | 6z°0 | 910°0 | gz°0 | ¥Z0°0 4€0°0 | Of'0 | I1°0 | 2€0°0 | et‘o| ¢ 
Beare) (Peco eee hier eon [tSete al pence soil meOeuE S acon OTGon cool eae ne am |fehaect |e ge crn pices | 
aS Selle a eee : ejb mee |Beote | Sam Ieegea a peace sonoean aaa asec ate eotune. pore. (at Seog. | eae 
Seed nes Wogeae|| sue. | seg al Saeell egg, | semedltarg ica dae ead totaee © eee Sooo dl caiec| eee eee 
Pe Ed) ae ieee Tl eoroit and eee'h. || o> eatoeleelcenaes ee asciie Meebo Pons nam ince el cee (kez aay aiecoo | eee 

LE61 
ee | Sate jh sage | sieay |) Sa | age “ur “ur ‘ur “ut ‘ur “ut ‘ur “ur “ur ‘ur | “ur “ur ‘ut 
wes | wey | mey | mes | mex | wey yo 13 yo Te yo rey yo Tes yo wey | ey yo Trey 
“Urey | -uley | -uley | -urey | -uley | -urey |) -uny | -urey) -uny | -urey] -uny |-urey] -uny |-urey) -uny | -uley] -urey|) -uny | -urey 

ayeq 
eqIA | sqao uoj | injeo | vioo | vue : é é “ 
cae Wieder le alee athe, a LON 9 ‘ON ¢ ‘ON PON € ON 2 ON I ‘ON 

suolyeig Nvamag I9q{vVeM “SQ Spoysioye A 


VLV( JIOQ-NOY ANV TIVANIVIT 
panuyuoj—G aIav], 


61 


61-9) | Si-Z | 699) | 982) sro) | sr 9 £0°7 96°9 12° 98°9 Soay. £6°S TL’€ Oly 69°F |) Tac 

Elke See eee cana een cn, Prellipag tee Toa edo On la2 =e aore FN Pome 

cE'0 | 6F'0 | OF 0 | ¥0'0 | 200 L cr0'0 09°0 | ¥E0°0 8¢°0 | 990°0 gé°0 | 990°0 6L0°0 620 66 

SUI aS toesal mecca eee wal | esirw ledrerioy hyena Pale negate onl centg nhc <7 ccna SrOK lessor Nie 

TomO! G90) 52OKO) eee een || LORORMGYORO Bee lies ei cont ve PEON) 910°0 ae L1G 
2 EE ee | Oe REO) || ee | AUEGS Te De) ¥0'0 | 6€0°0 | “*"* | ¥20°0 60°0 | 690°0 620°0 600 9% 
ie) einen 7,0 00)" mere mee | ROOKO Keema OS ORG een Crono 00 | £80°0 Dee PZL0x0 ¢80°0 8T'0 GZ 
S eR IRS eae Moke canst eet, che WEG nee yell ees oun eeor callie AGRO? Nolte ue 
a sie Ihesetter| Sore co-locate Se ern Wesel cer ig, Wee sono [esa eae cal oe onmieeeee ieee 
4 L L L L L iL €ST "0 240°0 | ¥40°0 00 | TFL‘O ee A) $0°0 | -°°— | 8rr-0 £0°0 GG 
A £0'0 L OT°O | 20°0 | ZO'0 | GTO | TLT'O 5 S110 2S WAyAEe® Do | BESO ede |\[esies anf e Al) ben [ZG 
S| uth ||P Ae || one iL iL 0OF'O | 916°0 Se eLOlRO 60°0 | 68¢°0 80°0 | 2&3 °0 69°0 | 60°0 | $0z'0 LEO 0G 
< 6¢°0 | $9°0 | 96°0 | €8°0 | €8°0 | 8E°0 | SSe'0 60 | €06°0 83°0 | 686°0 8L°0 | 926°0 go"'0 | $S°0 | Sre0 €9°0 61 
o G20 | 08°0 | 09'0 | *8'0 iL 0Z°0 | €ST'0 €¢°0 | O16°0 GPO | 7080 09°0 | €9¢°0 18'0 | 82°0 | 6&8°0 FP 0 8T 
& BOE Oe ee Ake oedlinccs cal nae toot icea et Se ee sm |p cadiay eee lip ca ieee Gea Tear all matin ita een 
Z WATE || SEW iL 8r'0 | 8Z°0 | 99°0 | 2460°0 C10 | 686'0 ¥6'0 | 686°0 00°T | L06°0 T8°0 | 22°0 | 00¢°0 £60 9T 
A Bae a LOS sO0N OSKONSSsOR TIS ON COnOn EEO 31'°0 | 7L0°0 TL°O | TEt'O 90°0 | 950°0 Bp ies ||) peed eISO sels ST 
2 80°0 | G0°0 | Tg°0 | sO | 20°0 | €0'O | EET 0 L€°0 | T80°0 STO | LyT'0 OT°O | SCT"O 40°0 | 80°0 | G6T'0 86°0 ia’ 
z, ZG'0 | SZ°0 | 0G'0 | L280 | GS'0 , G8'0 | SFI'0 8%°0 | 980°0 8€°0 | S9T°0 Die lesek 0 ees ena ALE AO) int &1 
H re L ST‘0 | 62°0 | 80°0 | ©" "* | 99T°0 6° T | 090°0 96°0 | T80°0 IT | 990°0 06°0 | 88°0 | G80°0 99°0 a 
z clot lection [seo 98 Rureota eon Ya ose cll Be Fors Sees Pesatggs eo darelles sarap allieeon toe gr walt tae os lecrere |etranie ll toe Nes 
2 eee emaeallactes encase N NeaisG aso Lee Ihcucw (oe gaae ose |My feet. soillroons ibosinn fons.) a4 
ro) 148°0 | ¥8°0 | GG'O | 940 | $9°0 | 8F'0 | T#T'O ee GED) ee AGILE ® BP Eo) beni lene! ¢80°0 eats 6 
= LEO!) STO | 6e_0) || TS 70) | 6E0 L PIT 'O 18°0 | €90°0 %6°0 | £60°0 80 | 080°0 99°0 | ¢9°0 | 680°0 09°0 8 
Sal see OL'0O sree see see eee 160°0 tee 810°0 eee LO01T‘O eee 980°0 eee eee c60'°0 es ee ia 
= see reas see . see 160°0 6Z1 0 sae 1Z1°0 seas £600 tees toe ZOL'O see 9 
- 9F 0 iL | ee) L %6'0 | SILO Bie ee) 8610 ee Sk) PAW) oe ee EO eee ¢ 
ss €0°0 | ST°0 | 92'°0 | 9F'0 | TL'O | ZOO | TIT 0 60 | O9T'O OIT'0 GO'T | €S1'0 Gc'O | FIT 0 Ly 0 | 99°0 | 6ET 0 6s '0 4 
B 90°0 | €0°O | TL°O | 600 | €0°0 | TOO | FHT'O v0O'O | PLT 'O 9210 | ED 90°0 | SPIO ¥0'0 | €0'0 | £1 "0 £0°0 € 
> eee COLO L KO || Se NAC SO Fo IN9GE 20 Fe NOGLAO €0°0 | Grc'0 of |) LOGO blak: POE te G 
ZA, Gp | 6¢°T | OL T | T8'T | S8°T | 69°T | 9970 9T°O | L0z°0 80 | 6&6°0 G0 | vé"0 69°0 | 60€°0 1Z°0 | 61°0 | 002°0 LT°0 I ‘idy 
al LE6T 
ei = 
ie) ‘ul “ul “ul “ul “ul “ul “UL “UL “UL ‘ul ‘ul ‘ul mous “ul ul “ul “ul “ul ‘ul 
7 Tee ees 4) Tey |) res | eS] Tes |) Be. | res wo ee mo. er | ee hares on) ye Tees, | Tees a eo iN 
5 -ulvy | -urey | -urey | -urey | -uley |-urey | -uny | -urey | -uny j-urey] -uny | -uley) -uny | -urey) -uny | -urey | -urey | -uny | -arey 
ma 

aqyeq 
oyTIA s}10 u0oy am4eo0 ej[oo eued . ‘oO + ‘0 . : . 
Pe Aeaca een aoe. o|| ence | ead LON 9 ON GON v ON € ON Z ON TON 
suoyeyG nveing IoyyVaM “S spoysioye MM 


CEE 


VVC JiQ-NOY INV TIVANIVY 
panuyuoj—gG WIav J, 


STATION 


XPERIMENT 


. 
a 


EK 


ENGINEERING 


ILLINOIS 


| 


se‘s | #¥'s | s6'¢ | 98°2 | ze‘or| toe | ¢2'z | ote | gst | soe | zor | 92:9] 9e°% | eg | og'z | ¥0°¢ | 16% | oes | 6g's | TIL 
PGLY mas Veo | Gory epig 1eae hap Goal el cago IEG ool Sg gm real ee 
09°0 | *:*: | so'0 | 8:0 | z¢‘0 | et-0 | 2tz-0 | 00 | 620°0 | et:0 | ozt-o | 90-0 | o60'0 | ***: | 980°0 | *°*: | °77* | 680°0 | °-°° | o¢ 
2z°0 | oro | og°0 | 2¥°0 | z8°1 | 0z°0 | goz'0 | tz:0 | 060:0 | €t-0 | 82070 | et-0 | 060°0 | st:0 | ¥20°0 | 11:0 | zt:o | Zoro | 2z°0} 6z 
+0'0 | 1:0 | ¢0'0 | 26'0 | €z'0 | 8z0 | O9t'0 | ST°0 | 98070 | 1-0 | £9070 | 19:0 | zot‘0 | st‘0 | 960°0 | ¢t-0 | 21-0 | Gor‘o | 6070 | 8z 
09°0.| 81:0 | 69°0 | ""** | 2-0 | *7"* | ect-0 | ze°0 | 82070 | Te°0 | 84070 | oF-0 | zor‘o | z9:0 | 660°0 | 6€°0 | Se°0 | 980°0 | 9e:0 | 2z 
De ep SEOs COLO eI AE OMe. | See Oe 10.) S200 Mts Uo Sr0i0 a) Or Odpe OE Ae OO a a ek ee 
€9°0 L 90°0 | ZO°T | SOT | 29°0 | TSF'0 Ee "O60" O eee ||) SOlnO See LOSTZ0 io, eral) hae Aee €80°0 ey. SS 
€8°0 | ¢2°0 | 92°0 | 88°0 | ce1 | 9F-0 | 8Zt°0 | os-0 | ogo0 | ego | zro70 | ert | ait‘o | 2:0 | ozt‘0 | 22°0 | 2:0 | 2200 | 99:0 | ¥z 
82°0 | 12:0 20°0 | 20:1 | 2t°0 | ¥11:0 | z'0 | 0€0°0 | 02:0 | 6z0'0 | 99°0 | €90°0 | 2:0 | sgo°0 | 8€°0 | ¥e°0 | T40°0 | ZF0 | € 
40°0 | ¢0'0 ¢0°0 | ¢0°0 | T0'0 | 670'0 ZI'O | Ge0'0 €6°0 | 620°0 €1°0 | €90°0 LTO.) E070 9T°O | 91°0 | 680°0 #20 GG 
r0'0 | £0" $0°O' I, 2070 | EO OcIRGrGO  -EE.0.| 2e0 0 EC) 05) CEO ial CF OI CO 0 eh Aas are) rie) a givens lee a 
Bais bos | arco | ngs | ects | Sap | cen-e..| saucer eee mites foee ye alhged eibeeecn a Regn 0 Narr ees ieee oe meee 
@2°0' | Oxo | Zo°o | 62°0 | #60 | Zost | geL-0: | **> | Teo"o: | "| Go0°0 | es | Goro. | > | sence. | | Mee loeno 1 or 
92°00 | GO°S | BIT 2°0 | ¢¢°0 | 9F'°0 | L700 €F'T | 8€0°0 ¥2°T | 620°0 €€°T | 9S0°0 Fo'T | 690°0 SES LP 2roro LST SL 
gE | 209 GEE) 28. Qh 92 O59, 0 ara: Vey LY SeO Pec BOO ee eae a Te eon Ole ie 
Bera bare, | POO REP eel oe On eOG 0 Aes ASSO ae el Oe ee sO: ean ee eee sr eee 
teh iL ¥0"0 | 0°07 © G0°O | 630°0 ee TS0°0 Tad Oc e ee ANNSEOO rank 1g0°0 eScak T¥0'°O co cT 
€0°0 iL c0°0 | #0'0 | 90°0 | T0°0 | 620°0 £0°0 | 290°0 See CSOLO 40°0 | Tg0°0 ‘e. PSO ay igs ; ¥t0'0 ¥0°0 FL 
S0'0 iL 90501-1070) |} GOTO) ass 6c0°0 T0'0 | 4L0°0 c0°0 | 8€0°0 Pte 980" 0 +0'°O | 990°0 ¢0°0 | ¢0°0 | 6F70°0 Pes €1 
mary eets Lees | gorge» | 10°0.| 620°O)| |i 2 | e60'O" “| 2 a"F | SOO he | 20070" | ke | G00. 0 eaten eon CeO EO LONI TE 
€0'0 iL 90°0 | 10°0 | G00 iL ceo '0 c0°O | 9IT’O c0'0 | ¢90°0 ¢o°0 | ¢80°0 z0'0 | 980°0 ea ee 980 °0 ort TI 
180 | €0°0 | €6°0 | 88°0 | 9T°O | 02°0 | Et0'0 ee eae ee 44 Sel) Deeks hk Sr ae ee (£4 Gat) te SEO Le ee Ssh aw) eicm OL 
10°0 | 60:1 | ¢2°0 | 9170 | 2670 | 9€71 | g0°0 | ze7t | z90°0 | 16:0 | t90°0 | eat | ego0 | sovr | s1t-0 | 2t‘t | 6or | ert‘o | ot | 6 
9€°S | $Z°O | €9°0 | €6°0 | SFT et 660"0 tr ero LO 7p OOOLG ee FPO. O 2) GPOnO eit ate T40°0 bee 8 
viet | wees [sees | fees | Sees 1 s+- | gzoro | ¢7*> | gzoc0 | 9870 | ezo70 | 98:0 | 6e0°0 | 9270 | 07070 | 02°0 | 02:0 | 9¢0°0 | Te'0| 2 
Be Oy Waa Bog oom Se a Mere a RN OS ee ac es I ON a or a 
eee. ailsrce | etahbe a Sh CO eke geil eee OE RUE sea NES Pea hare a eal cata eM cnn, 
an [aa a, L iL 6Z0°0 tc Of ORO"O 2} Seo. © 600 eS A SPOCO men ‘ FE0'0 on ia 
ak Me 01 2, (aes? Nemoro. b> eo pea” bocece 6200) 2 | eee LS 1s een a | eae 
Set ae L0°0 | aL 1 ODO Pe ass PCO ae ee Bee os | meee ihesa ath aReWIRORO OU niet 
aE SOM gl ce Mee Pye Re Sed eh Te a a den Me i oer OT eae: cere 
1261 
|_ 
“ul ‘ur ‘ul ‘ul ‘ul “ul “ul ‘ul “ul “ul “ul “ul “ul “ul “Ul “ul ‘ul “UL “ul 
wey | wey | wes | mes | mes | mes | go | wer | go | wey | go | wes | go | mes | go | ner | ney | go | me 
-urey | -urey | -urey | -umy | -urey | -urey | -unyq | -umy] -unyg | -urey} -unyq j-urey] -any | -urey)] -uny $ | -urey | -urey] -uny | -ureyy 
— | | u — _ 
oypTA Sjio uo4y INn}YBo B[OO. Bueqg i ‘ON 9 ‘ON eC ‘ON } “ON e ‘ON Z ON I “ON SEAS 
-ueq | -qoy | -uyQ | -oq | -sng, | -a9 : : | x 
suoyeyg Neaing 10y}vEMKA "SQ | Spoys.109e A 


VIV( aI Q-NOY ANV TIVANIVY 


PANUyUoyj—G ATAV I, 


63 


€6°T CALS) eT 8y°¢ 18°6 66°F | 60°¢ 61'G Cys | T330L 
TZ0°0 Pe A SLORO ~ | 9€0°0 hee cule sel TORO a 08 
620° 0 Mee OLOK0) F G40 0 eget sia 1) 06020 ee 66 
680 °0 77" 1 $60°0 4 8F0°0 SENS iat als GOOD, ee 8% 
0S0°0 Seen ccOnO) me ¥S0'0 ee | ee xO) atch KG 
Q £90°O ee COLO ; £90°0 erp SSO > ia 96 
co) ¥80°0 mene 6ZOn0 6800 ipecees | meet | VLOMO.: cs SG 
a, LOT'O ee | avon LOTO Sas eee 1 GSONO ix 
= OFT 'O tie) Nes9ORO Te ASAE) ee NS WG EW ¥ €% 
| 68t 0 GD READ : £06 '0 nr s Se WV GAL® eee 6G 
a 610 F8°T | 480°0 tL | SAE) S¥°T | LOPE | 0870 O2aL 1G 
490°0 oo Weta ; TS0°0 Pe eee OLOnO) hes 0G 
a 680°0 | °""* | 8€0°0 © |) ABO RO) Pane | SOO 61 
fect ¢80°0 ee WOOO 22 Oe ; 6600 cee ST 
= 980°0 O80 | 660°0 $8°0 | €90°0 L¥0°0 LT 
Zi £400 ee ROCORO 290°0 6¥0°0 9T 
840°0 Pen osOnO ‘ 820°0 6400 ce 
o $g0°0 Se EG ROEW) : 660°0 6500 ial 
. FE0'0 G8°0 | 8€0°0 94°0 | 680°0 ¢S0°0 €T 
a 260°0 8F'0 | 0€0°0 160 | 9S0°0 4¢0°0 a 
8c0'0 | "°° | €60°0 09070 LS0°0 Il 
D 6600 oy es) * | §90°0 el eet OSOKO: OL 
Zz ScO0) | 5 | 660"'0 fee 02080 pee |) See ali COOMO 6 
° F¥0'°0 5 | ve0°0 : 680°0 DO [peso aac 8 
is} 6o0'0 Ae issn cOL'O a Se 2Z0R0 Z 
< OED 9 Fa ADDS TEL'O 2 We SAS KON) ‘ 9 
S 6L0°0 a VerZOnO GLT 0 Bs TELE LO) F g 
isu £600 ee LLOLO) ‘ 98% 0 aE Weghee ll akisO ie 
RQ 6240°0 STO | 960°0 ZO | 86c'0 so 0 | 0S" 0 | 9210 tS'0 5 
= 670 '0 00°T | 690°0 OTT | cor 0 40°T | TO'T | $60°0 OL'T G 
Z, ¢¢0°0 EY 490°0 Tate Per 68070 ee 2 LESAN 
a | LZ6T 
ico | | = | | | m3 | = 
5 “ul “ul “mu ‘ul “aL “ul ul “url ul ul “ul ‘ul “ul “UL ‘ul “ul ul ul ‘ul 
Wes es Tes Iles ed res Ho Tle} Ho res yo Tres Yo es 3 Trey Wee | ae 18} 
(e -uley | -UleyY | -UTBY | -UTeY | -UTeyY -UIBY -uUnY -Ule yy “Uny “ULB -uny -ULBY -uny “Ue yy -UnY -urey | -uTeYy “UNYT -UTBY 
% aie 
OTA $10 u0oy 1njyeo BOO Bueg | sacl 
by les cf "ON, Ge ran | ie e 3 y 
ee ie cans corn loerg el mag LON 9'ON ¢ “ON FON | €°N |Z °ON 1 ON 
suoIzeIg NBIING JOYFVIM “S “f) SpoYslo}e 


VIVC SIQ-NOY GNV TIVANIVY 
panuyuoj—e ATAV I, 


III III LLL RR 


ILLINOIS ENGINEERING EXPERIMENT STATION 


64 


16°¢ | ZO | 08% | 06°0 1890], 
EE TOLOS Olay sn LOOO 18 
s¢'0 | 010°0 | 0270 | ¢T0"0 0g 
net SOTO" Wess SEO 62 
Toe SOO. ears 1100 8% 
24 | O10; We seee PLO lz 
A OTH Olen es OTOL 9% 
meee OLOKO, meee SLOnd GS 
eet | OLOO, «lh ae A TeORO ¥Z 
Cer OLORO: er aer ah FeONO 8% 
re StOLO! iar aaler sO ZG 
6F'0 | €10°0 | O¢'0 | ¥£0°0 1Z 
OSE Sea ee mellies 10) 0Z 
zo'0 | 910°0 | ¥0'0 | 9¢0°0 61 
sore OEOSO! 1) ate | CeO sI 
SR MOLOSG 4) enone O Lt 
FF'O | 960°0 Tg°0 | €90°0 9T 
VSR OCO"0, ean POD ST 
66'T | 910°0 o&°T | ¥20°0 ia’ 
49°% | O10°0 | ¢z'I | ¥00°0 €1 
P2921 OLOvO-wih ee eOO: 0 ral 
20°0 | O10°0 S~t'0 | Z00'°0 EL 
Se OLOcOy Wi ak tt OOO OT 
98°0 | 210°0 | 22°0 | 20070 6 
90°0 | 21070 | ¥0°0 | 20070 8 
=i) a |) GLOCO: | seeeee I COORO L 
40°0 | €t0°0 | st‘0 | 700°0 9 
Boh Soo geh ice sae neon a 
SO LORO) Pe NATO ¥ 
ee OLOSOy armae tn eOnnO g 
zo'0 | 910°0 | **** | OT0"0 Z 
IT‘0 | 910°0 F0'O | G00 T Aine 
Lz61 

“ul “ul “UL “ul “url “ul ‘ul ‘ul “ul “ul ‘ul “ul ‘url “ul “ul “UL “ul “url “UL 

wey | wey | wey | mey | ey | me | yo Tes yo me: | yo | me yo Wey | yo ney | Wey | yo Tes 

-urey | -urey | -urey | -uley | -urey | -urey |) -uny =| -arey | -uny |-urey] -uny | -urey] -uny | -urey] -uny $ | -urey | -urey | -uny | -urey 

aye 
oyIA | sqso uoy | injyvo | vioo | vue : ; 5 A é 5 4 
ee ecoaiene) deepen oe LON 9 ON ¢ ‘ON b ON € ON Z°ON I ON 
SuoIzeIg NvoMNg IOUIVIM "SQ SPOYssozV MA i 


VIVQ JIQ-NOY ANV TIVANIVYT 
panuyuoj—G WAV, 


eo) eee. = e = anew eee ee ee 2 << 
| | 
Orr soe | 62:0 | zoe | set | eee | te | ter | ere | perog 
620°0 “= 1 Q00°0 | soo | | ooo | -":: | te 
Een vst on Ua el Geare’ A vecalaeee rate O ee nade 
620°0 “+++ | 90070 ozo" | °7*: | e100 |: | @z 
620 °O ea 000°O 3 620° 0 : } ; O10"O on 8% 
M 6Z0°0 are 000° 0 ‘ 6200 “Salhi 5 800°0O ae LG 
5 620 °0O ee 100°0 ; | $20°0 ; Tang 800°0O aS 9% 
2 620°0 ere 7008 (es E00 |e" Les*>* | Joop | == | ge 
Z, me ee e001 | 87 1 oey gloss hes | am ace. | eae 
= ©£0°0 ¢4'0 | 200°0 | te:0 | szo-0 | te-0 | 62-0 | g00°0 | op-o | £S 
3 620°0 | coord Ne area ere * | g00'°0 | o': | az 
620°0 “+ | Z00°0 | +++ | ge0°0 ates MGrotan) el re 
= 6z0°0 Pa 700'6 ‘| e090 | -- + | etoro | + 0g 
< cg0"0 “+ | ¢90°0 * | e800 €10:0 | “"": | 6@r 
Fa 6F0"0 7 0080 cine rene ie t= I tom ee nen Se 
= 6F0"0 | €2°0 | 800°0 | 91:0 | zro0 |: | - 60° Sores 
a £90°0 lee (SEOLO 1 Go | 90-0. | 6T0 | gio | zen | Sim ee 
5 980°0 Sok OO NE Al idpow) bese) eel ean est 
901-0 "**" | 20°0 | **-* | 080°0 | 3070 | 90-0 | 220°0 | 0-0 | $e 
Z, 6¢0°0 | 26°I | 610°0 | ¥07E | ¢80°0 | $0°t | 90°r | o90°0 | one | oe 
a 620°0 0:0 | #20°0 | **"* | 60:0 | 9070 | 80°0 | szoo | oe) | et 
55 cae! | 620°0 “| geg-g | 9070 | - | es? | zgo-g | tee | oy 
z, pe oar ecm ota tay oN ys0°O | eee Bagg, Wet Te | easy 01 
iS “"* | ¢¢-0 | geo | "> | 6z0-0 $150 | 2e010 NIG eM ow tr mer Gags tne 
= ¥0'0 8z'0 | 12°2 | 620°0 ce) SEO. C0 OOS OA) 2" I aon gaz) Aces Ve 
= 0z°0 62:0 | €1°0 | 6z0°0 ¥0°0 | 660°0 | Te | zzt-o | ert | vet | zero | est | § 
S CBT 10°0 | *""" | 6z0°0 L¥°0 | 2000 | ° st0°0 | **:’ | 0:0 | zzo-0 | 0:0 | 9 
S PED fee || 200 ee, 410600 Lay Dalene Prob oer eee coe es 
Sa ic Vee ace ee ee 2-1 Feo «| aNecag Ieee ee ee |e 
Ss ot'0 | 90:0 | ---* | 1-0 | 6z0°0 see 50070 "| ezoro | ott | $2070 | i Nes 
= 0:0 | **:* | goro | “+ | 6zo-0 ¥0'0 | 900°0 | €t'0 | e€0°0 | ot-0 | ot-0 | 820-0 | 90'0 | ¢ 
Z = | et-o | go-0 | -*** | 60-0 “+ | 8090 g20°0 foo" | 2" bigzo-g [te | op -any 
Z | | 
1z61 
fy s 
py a F | aa 
° “ul “ul “Ul “ur “ul ‘Ul “ar “UL “Ur “Ul ‘ul ‘ul ‘ur | «cur ‘ul “ur ‘ul ur “ul 
Zz Heer | Urety | dea | doeag | ee, | ee, | BO. || ge | me | go | es | pe | ey, | po | et wey | yo | yey 
5 “Urey, | Urey | -urey | -urey | -urey | -urey | -uny | -urey “any Urey | ung -urey | -uny | -urey | -unqy -urey | -arey | -uny | -urey 
= 
oA | sjt9 | 0g | amgeo | eyoo | vuegq LON 9 ‘ON ‘ON FON @-ON <a 5S ensed 
-ueq | -qoy | -ayg | -oq | -sny | -aq | : : = RN Tn 
SUOTIZBIG neoing TOY}BA MA ES “1a! SPoYS19ze AA 


VIV(] I4Q-NOY ANV TIVANIVY 


INUYUOI—G ATA J, = 
ee PITNVUTIUOD-—CG_ ATAV ], 


ILLINOIS ENGINEERING PXPERIMENT STATION 


66 


00°S | S12 Oro | v4°S OO) | Cy 610 | $6°% 140 
70 | 98°0 ¢90°0 ZO’ | ¢90°0 ZO | 291 0 OF'0 | 282'0 
L6°T | G&°S $00°0 | Zt't | O10°0 | ort | 7200 c6'T | T90°0 
wrt | 6F'T z00°0 | 00°I | g00°0 | 60°T | 000°0 LTT | 600°0 
SSS SLieO 000°0 | ZF°0 | £00°0 | ¢¥'0 | 000°0 €z2'°0 | 600°0 
oneal aes 000°0 ee | 69070 = -= | QQ0°0 eee = | 69070 
ee 409 900°0 -+>+ | 600°0 -=++ | 900°0 : 600°0 
a iL “Set 00070 * | €00°0 eee ROOOKO ~ | 600°0 
Netieeeee ese {) OOOn pen COOKO iene OOORO * |) TL0°0 
ae: ‘ eee ROCORO ee le cOORO Favs 000° 0 ¢ 1100 
: Dic -++» | 990°0 ++ | 6990 ++ | 900°0 ---» | T10°0 
80°0 “= * }x000° 0 z0'0 | 000°0 | S1°0 | €00°0 | 92°0 000°0 | #170 | 1100 
eect foe QOORO ==+= | QQ0°0 === | 690°0 => | 900°0 = | T10°0 
Sis ; 000°0 eee ||) OOORO ee ee 60080 Pia COORD : T10'0 
: * | 000°0 ere LOORO af €00°0 “4 000°O0 | ° €10'°0 
’ i 000°0 Se LOOKO eae COOK) 000° 0 ce €10'0 
ew ata OOOO) ues ECOORO £00°0 Saas LOOOKO €10'°0 
ead ; 000°0 22°> | 60050 x €00°0 ee | OOONO ’ €10'0 
eet eke OOOKO Pe a cOOnO oan cOOkO im 000°0 | €10°0 
eB NiO 000°0 +++ | 200°0 + | 690°0 --+ | 900°0 es €10°0 
90°0 | 0F°0 | 000°0 een COORO ba eg 00r0 ee POOOKO ene LORO 
| Ts.= | s+» | ggo'0 | geo | 200°0 | 29°0 | £00'0 170 | T00'O | 860 | S10°0 
I1'0 L 000°0 2 PEOORO ea clOnO ae | OOORO POE | CSOD) 
¢z°0 | OL'0 | 000°0 1z°0 | 100°0 | 80°0 | £00°0 610 | 000'°0 | #%'0 | E10'0 
e2°0 | ¢¢°0 | 000°0 | 9670 | 1000 og*T | g00°0 ZIT | 000°0 ¥e°0 | €10°0 
L 000°0 aa EOORO a COOKO) an n00080 Bee || SO 
Pa "> | 00070 ee eLOOLO i ae cOOkO pe EL OOORO * | S100 
y caretecca dtc 000°0 “++ | 290°0 “++ | 899°0 ++ | 990°0 308 10°0 
90 °0 aE COORD 2228 || ODD Bae LOOOKO Si eSLOnO 
(ae ACCORD, “*** 1 B00°0 ye €00'0 Se HOOORO Ce ESEOZO 
eae, “* | 660°0 ae AE COOKO ai £0070 iran ROOOKO : s10°0 
| =| | = a 
‘ul “ul “ul “ul “ut “ul “ul “ul ‘ul “ul “ul “ul “ul “ul ul “ul “ul “ul “ul 
Ie5 ies es Tres Tres les 50 tes yo es Ho Ted we es yo es Ires Ho T®F 
-urey | -urey | -urey | -urey | -urey | Urey. -uny |-urey | -uny | -urey | -Uny -urey | -uny | -urey |) -uny | “Urey -uley | -uny | -Urey 
ayA | syzo | woz | anges | Bfoo | BuEq LON 9 ‘ON @ ON FON e ‘ON Z ‘ON L'ON oe 
-ueq | -qoy | -UmO | ad | Sh | AO ‘ WG 


suoleyg Neaing IeyveM *S§ “1 


spoys1oyBM 


Vivqd dIO-NOY GNV TIVANIVYY 


papnpuog—g ATAV TL, 


67 


wagW3930 
Sz oz si on 


wIGN3AON 
sz oz si ov 


| 


sz 


uaGO1DU 
oz ston g 


PO6T YOK T ‘ON GAHSUGLY AA YOA VIVE] OINOTONGATT “2 “DIY 


wsGn31das 


isnony 


$z oz si ot gs Sz oz si of 


aqar anne AYN dav HouvW AUYnuez4 Auvonye 
s sz ot si ot ¢ sz oz sion @ st oz si of S% oz si o gs gz oz si oF stot sitios 0 


~— 


e HAT ee TA wall Rea 5 Titi 
a SHH + aiid i H 


% 


v 


RUN-OFF INVESTIGATIONS IN CENTRAL ILLINOIS 


+ LO belo (OLtloy, 


) 


© 
SB/2L, 


Ww 


89 


ea) 


Ny 


S 


AEH UN SY 


8 


oo 


Sz oz si OF 


¥3SN393a 


Sz oz Si oF 


N3aQN3AON 


St 


a 


LU/MUKOpy ¥ 


sper past) | Seer 


~ satyodMas 


SS8sy 


oz st or 
§ag0130 


SZ oz St OF 


yaenWaidas 


Sz oz St oF oz st oF 
auyousas AMYONYE 


st oz si or ¢ Sz oz st o ¢ 
aac aeay 


ISoHS GQu0omy ATIVO 


STATION 


XPERIMENT 


u 


E 


ERING 


vw) 


ENGINE 


ILLINOIS 


68 


CG6l NO T “ON GUHSYALYM NOX VIVC, OIDOTOUGAP, °§ “OI 


TS3GHS GuUOOuN ATIVE 


838N3930 BIENBAON ¥u3gGO130 wIGnI1iaIS isnonv atone anne AWA sd8ev HOU Auyouess ANSVYANYE 
: sz of an os sz oz si o; @ st oz si ow @ Gz oz st of gf ez oz si OF g Gz oz st Oo; a gz oz si of g gz of stot @ et oz gio; @ sz oz st o' gzor gi of go ezort gio @ a) 
X» 
# iH /& 
SE : Ht Ny 
ii o 
: t Q 
: Ht ax 
HEHEHE aio 3 NY 
atti Heer i HOY. HH ii N 
if : t c 
: wane a F : if tit i it i 1 & 
: : # Satie Steet i [Op eiay ‘ 
- ; t H AN 
seat : Hi et if : HH HH HHA y 
f -- a } oy 
ae : if i Hf fH | 
Ht t : H H tH ster ~ 
Sere i aN 
: = is He fi PTH 
: + pezes : HEH ae t ON 
He Ht : nine i i hh i HH G 
Sec iit Hite = i 
: = : : HH Z 
saieeteaeatty Sapte : f : f f HEE HTH 
f tf : ao ain : iH 
pemescosicr : : ee =a - : : : patel 8 
a a ian : i 2% 
T + zs tit WH 
= . see : aed & 
: i HH 
it t ; i it i tt i H 
sae gry ee a : iH i N 
Bue Hi Ser EY a : : : i Ht ov 
intra itn + He + = i a HH stiri tH HH { THE oS 
= i iisteseestiat EEE HEHEHE Ht x 
aieegiieaeieeage IES eaters Sestriseeenasinespaent EE iit HH iE Y 
t : tt tH 
Ht : pt HH is +H SUERTE HH + HH H EEE il < 
: - a= 5 = se ubagubanas i : 
Sr PRR ¢/ 28 POCLC* //72/ ~Yeog sia Eee a ca ey 
H eee F TEE Fi : af fee, 
aeeeeeseeeitaeits i abtstereaseel pees a detaezies HEE 
eee = ee aeere am! ae fe Lilfritls tidy i 08 
seraieess oat rH uasbedtsessessoes tea HES steeseagees bai fate H tr : i Ss 
a t Ht Ta rs +H 1 OZ Q 
; : : He saan Hari : i F ‘ WAN 
t 7 : Ht : Hatt H i! i : He i NS 
t3 Hit 53 f = rH + HH 09 S 
nth; Heats THN : eH | ‘ i SI URRRGRO STH dd HH Af 
settaate tet enRee Rene y Gta St L//7LL1/X// FH HH O8 G 
tessitessseats iit f mits iH : # AHHH HH HHH jesie : Hit 00/ 
sz oz si of 8 ez oz st oF gz oz si of @ szozsio @ sz oz si or @ sz oz si ow fs ez oz si oo; fs sz oz sto 8 szoz si of @ ez oz si of & ez oz st of f sz ot stom s 
¥3sEW3030 BIGNIAON ¥a80i1350 uIGNI1d3Is asnony aint anne AYN Wedv HOU AuYneaas ABYONYS 


Yo) 
9661 YO [ “ON GaHSUaLY AA YOM VVC O1DOTONGAH “6 ‘DIT 
w3eWw3D380 MIENIAON 4390150 UIGn3issg isnonv atdne anne AV Vhev HouvA AUYNeOss AavONYE 
Gt Of gi o1 “a ez oz si ot @ St oz sito; o sz oz st og RZ oz oF oO: gz oz st ot GZ oz Si or @ R22 OF gior g Sz ov ai ot @ St oz at of g azor gion ¢ stor sion @ Oo 
. ‘s 
/ x 
N dE Hen i i i Hid 8 
S| 1 ss a5 = H H Q) 
io) ite + H . Tet ate aX 
a Ht Hi : ; Hit : site Hi} Ht re NI 
S| Hiatt i HEH i Hatt L4O-C/2Y. SHE N 
Se ee i Se aaa : ea gS 
— ee ee ee a aa’ s 
Sek. a Se aa a sa i a 
< pacatiia at Hie aie dai te ai CaN 
a i Ht ie a ati ietetasetet ae PEE sil HHL NN 
B areiirtictiaetae i i f freed // LCL fraiuatie iieuteatit thal Hat i] 
rs Ee ate ai : : tt EET i aie aN 
ke Petites ittad HHH ; : ‘ # ae t HE Ht Hitt H E : HH Se 
. a re at sureate tL eee H : i 9 XS 
i : r HH HH : : tH + Brat f AY 
Lol aaaet + ate 4 Ht TH i tt pba taseee & 
te HE seatia : H i FTE : £ tt 4 HERS 
NQ obs i ousarel 
a Hit sare ani fabs aateaae . site Ht ae tH si HT A 
Z : E it, a 
Oo Rae ra a aa eae ae 
< pateratty reer af : i i 
g : : nae tf aut ! iH He 
= eae He tt Hei Hi ; AY 
Ee ot ace af disaetidh, Hebert ar ae eG tat EN 
g ; # set SHE reas ine att i HEEL e 
S i ae - f ca 
= i SHHEEEH EEE ETE Et : ener fae fier fe Huet aN 
si : ea tear ag Tea ea ia aa > 
my z ; ay ie Batt HHT i iF AR 
—S = a 
re f HEHEHE i : reenter Hi es 
Ha Hts 
Z sett : Oy yy) N 
m4 au GAN 
: : CaN 
te N 
: i : : EN 
ae LON, 08s 
st oz et or sztoz sito a sz oz stor a sz oz si or os sztoz cio g sz oz sios gs ez ot st o1 sz oz st or ge Sz oz st or g sz oz siosw ¢ sz oz st oo @ St ot si or 00/ 
w3GHRO30 NAGNIAON 83280130 yIenzid3Is asnonyv aline annac AVI Wedy HOUR AuvoueEs AuYonye 


: 


TASHS Guoomyw AtTIva 


ILLINOIS ENGINEERING EXPERIMENT STATION 


70 


126 YOd [ ‘ON GAHSUALV AA YOU VIVG OLNOTONGAP ‘OT ‘DIY 


838N3530 BIBNZAON B3E0150 83en3id3s asnonv aine 3nNoe AYA Wedv HOUVA ABYNUSSS AMVONYS 
szozsi of sz oz si ob szoz sia: ¢ sz oz si o; ¢ St oz Gi Ob gs sz oz si o; @ sz oz Si oF go gz oz sitio; sz oz st o; Ss Gz oz si ot §¢ ezoz si o1 g ezoz sitio s Oo 
Hatt fH a EF ee HHH 
t fi i 
asaas + 50 as a tt 7 
pene eeeesadt 


ss? 
ry X 
ny U0 [jojiloy 


4 
vt 


S 
i a Sa) 
+ Ht Hotes Ht Se 
iH sane 9 S 
H + ty + att HE > 
HH + H H ie it ae Ny 
i He Te AHH te 2x 

Hil HH it ait id H 

tHE rH it tt iit Taare] 

Serene ai Reradaant noe 

aH if at 
} Hastabe HHH RIZE 
pat iH t 4 § 

—~ 
Serratia aN 
i N 
HA EE f HTH Ht y 
He eee a 
Hi SEH < 
HEE i SRSA aN 
i i haat aastoesaetay I> 
Ht af He HH Hl NY 
taser bassszaze it HH i Bo 
prasirtees YALU Edi fa/, Ht = HO < 
eiietise! HEE ~ i] oo’ 
y OZ ® 
i IAN 
sie ieee rerartac tet 09S 
aA aa Ce eee te ey i 08% 
Fa HH ee a NULL] 1 


sz ozs) ol Ss St oz Sh OF @ ez oz sto fo szozsi or & st oz si ob gzoz stor & sz oz si on sf sz oz st or @ sz oz st oF szoz sion & gz of Si OF S 
waenaoa2a uaaNZAON 8280190 usanaidas asnony agar anne AVN qey HOUV auyouass 


THaHS8 Guoorw ATIVE 


fas 


RUN-OFF INVESTIGATIONS IN CENTRAL ILLINOIS 


PO6T HOd € “ON AAHSHALY A YOU Viv OIDOIONTAPY “TT “Dy 


@3GW3530 BIBNIAON 8BEgC1D0 N3@n3ig3s iasnonv aqae aane AVN Vee MOUVA AUYNBes4 AUYONYS 
st of si o ge sz oz si of @ St oF at og st oz si o1 @ St oz si or g sz ot st or go Gz of si ot g St Of si ow g BZ oz ator ¢ et oz st on g gszoz gio. g St oz siow @ 0 
ee Ta i 
+ arity ped | 
HHT syReeeey sy : / RY 
‘ bits i X. 
i if i N) 
EH + } NN 
ine NS 
HH tt aie 
ey N 
id {| Ht NY 
Hh & 
tiandgaeshe RY 
Ht Ht HH g 
ae S 
ETHIE aH FF H aN 
: S 
Hatt + ft N 
ian gS 
tH gee +H > 
f HE HH t ; 9S 
tt : NS 
i HE N 
+; + tet ee teeet GQ 
| iH Ht HH nate 
HH Et eteat Hy 
Ht tH srs es H Q 
ai \ HE cdtetees nats 2 S 
bias #H Q 
Ht iH HES HEH 
ses js +H H ttt 
H Hun uuu RN 
Ht r He oY 
+ : i i S 
it tf Ny 
E Sit i a ae) 
su ettaie ta N 
i 
ieee : 48x) 
: Ha : u : SS 
sreetuisteeet nate ; Hee 
HH 
ie Ht Z N 
MILI LU Ja], 2 oz® 
KY 
Hie : t - Hi : i é i CaN 
ee rece ee AG SpE Nas ta ay Peter 09 < 
Hite i site fact getetet aml ac estiel tal a awachs site i LMI KO] 09% 
HH HH : = : HE HA 
st oz si os £2 of so) o 8s St oz st on @ Sztoz si or gs sz oz sion ¢ SZ 02 si ow ¢ sz oz st o1 ¢ Sz oz st or @ sz 02 st or g SZ oz gsi on @ Szoz si or @ ez oz sion « 00/ 
8IGW3II30 BSEN3ZAON 8280130 SJEW3idas asnonv aqar anor AVA Wady HOUVA Auynuana asvanyve 


T20H8 aquoogyu ativa 


STATION 


RIMENT 


= 
aah 


EXPE 


y 
r 


RIN¢ 


rn) 


I 


4 


> 
a 


4 


ENGINI 


ILLINOIS 


CZ HOd & ‘ON GAHSUALV AA YOU VIVCE OLNOTONGAY, “ZT “PLY 


w38N3230 N3EGW3AON 420490 u3en3ic3s isnonv aqne anne avin qsev HOUYA auvouess AuvaNYr 
st oz si os sz oz si o1 @ sz oz sion szoz si of St oz gi o1 ao gz oz si of @ az oz si o8 @ az of cio a ez oz ai ot a ez oz st ot ezor si ot gz or st or @ a) 
sans Ht Het 


te 
N 


is 
% 


+ 
rhitt 
Ea 
N 
S 
S 
S82) Cd Lyg-U1 yy (PLO [postions 


i) 


peeteassii aa 
: SSeS Besieapstreeel eseitiae # % 
eee ite Es qinuaeente + H iH Hh iH 
: sisi : H WZZLZZ le 
Ht eeteceaatenad staat Hit : { + Hitt fH 
: t Het SStttEast | Hatt 
: : - 
+H H duis : i : : + is f i i e 
—— 
j= : eS Sesttatesstasenten j i 
= == Breseetesreraaeel = : ff it 
HH : i # : Se i 
= —- fe : 7) 
renee : — r eae - Hitt Hr QS 
; aati : t stra i N 
Hi See 28 
fre i : HE HEHEHE Hs Hee = : ite SHUT ¥ 
: +t HH Hy ait} a: HEE + Beet + > 
f EEE : PN 
: i Ht arate # Ht Hey W: 
it Het t + + HHH isa + t 
Se fetinaestety userseeceeseeatioaes : Hite if eat = : > 
; see fans HE ce : ayssuaseasgaseassel : ; 4 ot 
tt i s e . + a + t +f Ht HH 
eae “GY AUS. [2 sr ar \ 
i H Hit ; : sett HH ; Fs E : i oH 
ft ae ee : riasiaey asa : i ca - 
i i snaTiirieseeeeeteet ETT REE ERTL : cane ee SSE at : Ha Hire ag) 
a ee : aaa : PSE ee Sera : Hines. 
HEH bestia res EEE EEE iH : if eertrree i Hie : tH HiT 
i : : sereieeniint : i fh : SHH oy, 
+7 ~ + Hh : +t — = os + +t + + 7 it ~ vg 
diame igrienintj tien teenen ES ee ae ee a EE HEE ppucut iH os 
shee tte ; : za it : t ss Lilt) tt : { ; § 
: et iH : —— - 02S 
it Butfttait : Sbprast atstoee : NS 
i f : Sone ; J N 
sigetaagtnsstett nea i i eae sss : it sawn OP 
EHS HEHEHIEH EE Stent aberssst :: : Bay ee ne y SHH xs 
tH - E fs Serres Feeeet coe { X yy E raha i : HEH HAE i < 
abages ceeenesee gees esensegeseens r + t se t rt. H i i ANY 
serene : : i 
Se ate ei ee ut at ; HMR SEES CALL OL,/ saa ee A 
sz oz st Ob @ ez oz st of & szozesio 8 st oz si or & ez oz si of @ ezoz si of & szozsi o sf sz oz St OF @ st oz si og ezoz si oF @ ez oz si of @ gz oz gi of sf 00/ 
¥w3GnW324a0 wIENZAON w3G0130 uaGNaldss asnonyv atne anne AVA Wad HOU Auynuesa Auvonye 


IeaHsS GHOOoOEY ATIVE 


73 


9261 Hod ¢ ‘ON GaHsumLyA\ YOM VIVC Olotouday “gy “py 


wIENID30 NIGNIAON 8380120 N2Gnziais asnonv aqne anne AVA sav NouvA AuYOuGss AUvONYS 
Sz oz si o1 a gz oz si ot g St ot si or a@ Stoz gai o1 g et oz gt oF a Bz of si ot go Sz of ai ot gg gaz of sion @ et of st ot @ et oz si ot g Oz OF gi ot @ erore sion @ a] 
ae Ht Hitt itt HEH 
wi i ff Sdspec tient sata lazeeseeseniaaate siianiasenagid nae i i i Ny 
Lan] Baan 1 a aseaseataabeieteasts 7H : zit } Hf Hit i Hf ¢ HH H NN 
(2) i i Hatt Soeksscassess istss it : eats TH eas i Hi Ht 2 NS 
5 aa ute a ey et sa ee aR L/0-L/72y cat i i N 
=) HITE Suaeuirrciee te : raed : si ert SH alli u a3 
A ee te aaa rut HEE a ith Ha a i N 
0 : : ae RE PN 
ier i ee ee Hane SE // LCL sae it HH S 
es ii i #: He ifisass ee i f H i H+ HH fat Ef t i 8 H fi f S 
4 iS i cE east H t H i g 
A ee eae ee ae aN 
Oo z : 2 i i i Hi He Q 
aeuri + f t if HH i ee] 
Z ae ae ee : aay 
H HH periteee f HEHEHE HEHEHE 4 Has tH HE 2D 
2 iH Besar ; : “ tite Seeeeeeret nese see it Hitt] O 
Tr tf } ; Ht i g, 
= # tH 3 uni i EAN 
iS : iuean (asaates ttt zi iH it Ht # HEY 1H 1 “ AY 
# fue : tt ae le HEATH a i i it EHH HH NS 
= saenHt : ; Sau HaE ; eerie iri i i Hane “N 
a mae 4 : eee SHH HE Hy itt state mr iH Ne 
a f a AE + H patie i Hf if H HHH HH HH 9 e 
2 eee : seman | AGL BAS 1/)47-Yilog 4 He i z N 
{ea tH + t : ‘ { : ay 
a Ht i i He ‘ HH tt No 
fe i | ; HH i HH sett 
© ee ste O2- 
1 fe euabeaea E Ht eal Ps Eibtostens Ny 
a z a ; i CCL/L//),/ es 
= : i oaN 
H i Ht : CaN 
a : : a9 
° eeu ca HEHE LPL/HO/1/ 08s 
Bz oz st oO gs stoz aio g gz oz si o1 a St oz si of a sz oz eto ge sz oz sion @ sz oz si or g St oz si on g St oz si of @ Stor sito @ ezoz si og et oF si or @ OO 
waeENII30 WAGHBAON wagouso BIeNILaIs asnonv atnr anne AYA edy HOUVA Auvnuaza AgvONYS 


IaSHS duoc a2tryer 


ese 


ILLINOIS ENGINEERING EXPERIMENT STATION 


74 


1Z61 XOX SON GUHSUALVM HOA VIVC OIDOTONGAH ‘fT ‘OL, 


w3en3a930 U3GN3AON w3g0i1b0 waGn3id3s isnonv ator snoar Av aay HOUVW * puveuess Auvanye 
St oz si of f ez or sit of Ss st oz si ot @ Sz oz si o; gs ez oz si oF @ st oz si or & ez oz st ot e ez ort stor go St oz si of @ St ot st of f gzoz si ot ¢ ezoz sto; fs 17) 
ae i ry 
= iH : : Yi g 
: Ni 
oe ‘ 
ae ; f 2x 
f +H EH ut i i rat i N 
i HE i aittsreritaat f NY 
: : & 
+H H : iH Ha Ht HHH t H @ 
i + if HH 
HH { H+ ssesaaastteg Fisteateacecsuattast ; Hy att ot 
pantie beat tae SLO-M12Y. Hf x 
eat bit : eset ee HSH Huaniittl it see Ey N 
: i ~ 
srt : oF MEL. ate Hi i 8 
i z aD > 
sean : Ht & 
Try + HH 
: : i thy 2 
atte : : : 
att ! 
CEE EE HEH th Ber reat eae Hf » 
aeaneeneeenna fi 2) 
f : nie ret : ne & 
aH i aT 5 8 
i Hi + Hl? \ 
i } ' : 
+ : +H HER 
Ht + HI Het ¥ 
e crates vs 
+ n 7 
: a a areas aN 
i : 
= i i i 1 t r : Ta nee 
issestn -: pepebits f at + f : Hi zt Ht 8 
arate LUMI Jaf rae cutie 7 RTA 
; d : : Soret eit ery eet : CaN 
site ett aise anttttati aguaanee ee i : H CAN 
# Hf Ht t ils yae f 
ste z : i ras far ar au sienniiis 409 
peepee! jersersetsisteseasenensstuess i i t SEH pec i ete HE Ht ies HH tate AN 
IE setifis ate te sa REESE i Be LULU Oy) tit staneeeneaaett Fate bi 08 oY 
4 t t r rit us as + t HH Ht + ay 7 = if 
ae oz si OF Sf ae oz st on @ storsi of f szozsi or sf szoz sto fs szoz sitios sz ozst or fs szoz stor s sz oz si ai s sz oz st ok ff szoz~ st o fs Sz oz st OF 00/ 
w3EN32930 BAENZAOCN 33280130 esenaie3ss asnonv ata anor avn Vaedv HOUVA Auynuasa AuvYaNnye 


TaqHs aquoonu ATIVE 


75 


PC6[ YOd F "ON CaHSYALV MA YOu VLVC OISOTOUCA FT “GT “OLY 


83Gw3930 UIGNIAON Y2E0i13s0 UIGn3idIs isnonyv aqne gane AVA Medw HOUVA Aeyvouass AuYvONYS 
sz ot si of @ St oz si o1 @ szoz sto g¢ sz oz st os ¢ St ot st or sz ot si ot @ at of st on @ gz of si ot g St oz ot of @ et oz st of ¢ gzor gi ot g etor cio: @ 
: u cera é ss 
teas esa esa tat abate | i Hi fia int sete 
it i : : z t t t z t tt 
Hf Hf i peittiei ts # i Hit HAL HEP LEE t 
T t th at + oa 
GRRTUOE there THT 
i 
f = THhr Hi 
2 renege ate i is H i i 
a i 
4 tHE 
H HH Ht 
4 EH 
= 
i= Hf Hi 
Zz HE 
[e) 
a i 
H 
: 
mM Ht 
B i 
a 
2) 
DM 
<2) et 
Z a ee es 
H i pirristitistea ese 
: +H irrzsress 
By Hit HHH Ht 
& isptetsiers 
1 
> = 
i cart 
t : f srinitesasis 
is t HY + baat Fraseppaeetess et retal 
if : : cea NUK OLY] : ae 
sz oz si or § szoz si or g szoz sito g¢ Szozsio g st oz si os ¢ szoz stores sz oz stor ¢ szoz sion ¢ Sz oz st or g sz oz st or g St oz si og SZ oF si on 
u3EnN3930 BASNAAON BIBOLZIO UIGnN3ldas asnonv aqar anncr AVA Vedv HOUR AuvYoNess AuYoNYe 


ISaHS quoogyu AtTiva 


8 


N 


A) 


SOYDU] UU! Lp Lty (ilo [fafiley 


NS 
MAMA 


Sa 
BUY0. 


00/ 


ILLINOIS ENGINEERING EXPERIMENT STATION 


76 


CZ6l YO F ‘ON GUHSUALVMA HOA VIVC OIDOTOUGAR ‘OT ‘OT 


eIANID30 BIEHSAON ¥3801D0 eIGnsidaas isnonv aqne 3nor AH Usdv HouvN AuYONess AUVvONYE 
sz oz st of Ss sz oz si of f sz oz si ot @ sz oz si o1 g et oz si of a az oz si ot @ ez oz st of go ez ot gio ga gz oz si of @ oz ee gio @g ezoz ai ok ga etorz si or @ O 
aripeeesteestenae : H al 
att ie Eee SEE EEE : 
is33 yy inereatete: FEET HE HH H = 
Hy ttt /8 
: i aT j tH Ss 
HH +H H Ff HET \ 
+ : HAH NY 
2 7 peer LAC) ~C/2/ te OS 
nse + Hr rH + i} Hi a8 NS 
ttt Ht ot + S 
: earevats : + Hit HH Hi Q 
a it prereanete & 
: i : Hatt x 
meateee HH rr rH fi tie Ht HH Q 
setts i : i ye Ny) 
if i : aia Hine # Hy Faun ZS 
z Bee i i 
See G : i P/O el/C ey A i HN 
sag aut +f + Hate 1 i +f y 
f i : i H f 2 N 
Ht t {+44 H 1 
uabaas 4 Het tH tit aH + . i +H Hf it N) 
care a ay 
= see : AS 
Hiren flere pees seeneese jt i Hine RE tH EEE Ix 
E HUE RHE i i Hy 
Segees aeeeastesaletesttees i : +H TEE 
(i 
t siinaes + + + HH + TH 
z fin = Eu fi HHT : HH HH 
aaa » 
: = fe 8 
SSS EAN 
eta iat Sieoet ste SSH 3} iH tt ry 
: Pt seapacen HH Hitt Hf 
# + anit : HHH 
See = : i rd 
z SS eae mae SEIEEt ; HH : i peallt + +H | HH Hit He H Ay 
ies ith i aaa Ha HN 
Hind ummannnnaamnemans Af D2, .OOOLS ///2Y-YC10G. sae # it IG 
Aen <p : if : on : | : : > 
Et einceeees i Ht fers i tf it peneneune i iH Hite HH HHH HTH HH ay 
F TH a ee ae HH Hf F HEHE i a 
: HHT peuasenstacseess HitH aeusueetauenezeee H H } a. 
His H i 1 
Absittst i 2 ite He i i { mitt 
i gee ett iB : H Hie Het Ht FE HTH Hie He Ho WV 
HEE + ¢ i H ; Ht 
Hit LMAtUI CY, CAN 
TEX i : : : / es CaN 
seach : tke ; = ; 09S 
Seettetareeniiianeeet tte HHH ; # Ht Ht i HEE : Hf N 
ad psceeelbeeete ‘ : : sit : : THEE 08S 
Eee EE Heat ett ; i HM CACAO) Het f 
ae oe ae rout i 
sz oz si of @ sz oz st oF @ ezoz sso 8 szozsi o @ ez oz st of; @ ez oz si on @ ez oz gt oF a ae oz st or @ sz oz si of @ ezorz si or 8 ez oz st oF & ezoz si oo; fe 00/ 
ua2ean3zo30 B3EN3AON B3G0130 BIEnNzidss asnonv ade anor AVA Wad HOUVA AMYNEGaa AUYONYO 


IaaHS GuNoonN ATIVE 


77 


9661 HOA F “ON GUHSUMLVAA Hod VEVC OINOTOUMAHT “ZT “DLT 


83GW3I930 UIEGNIAON ¥380130 U3Gn3id3s isnonv atone 3nncr AYA Wid HOuvIW AUYONNG™s AUVYONYE 
st oz si o1 @ gz oz a Ob a - szoz sion g@ szoz si ek : SZ oz wi oF s St oz si o1 g Bz of fhe oF 2 Sz OF siow g id Oe siotwg et of Arar a he ot si or @ ST siowg O 
ira eee a ety ARR er Hag Ranen | © 
ten aN 
nm Peesageraterseas 
HH 7 ‘ Hy NS 
2 : = cat) oN 
va HH i 
| N 
3 tt : BN 
= i HS 
4 i Hails y 
xq 7 pti aN 
a HH + Hi i y 
A INS 
Ht A 
8 : Hey O 
: 1 go 
Zz snag EE HHaalO 
a fe FRE Ht I 
n can 29 
6 fai gree SHEET Hf f Hi N 
i i ‘ + f HH t i HH paariiaaareeeet HH a 
a a a ai gee eats : Ea aatneaai i Hae x 
< att ieee NEN = i ean ee aa tae Hat Ny 
O HEHE EreeHHHESeHePETHTTHEE : i i ite Rati 9 \. 
a Hi 1 ane par Hf o 
Dw spree terntaeh a 
Q i i gs 
= (HEE et ~ 
2 i ast iiasttes N 
Hw HH Ht AY 
A ; or 
t Ht psi gaia 
E + i saree mera 
i Bae ata : 
7 ara ee 02- 
5 oF an 
: aH OZ 
a z \ 
bs My / t OPN 
i zi : : ‘ HH EOIN 
aati eae i ans pate : ai \ 
re ae 2 eA : ty . H oy 200 
sz oz st or g ; sz oz Bt os a ae rua og sztoz sito g gz oz “at Ob s sz oz “ah os ez oz si of g@ sz ot st or go Sz oz st or g¢ gz oz st or ge Sz oz st oo; St oF si o: @ 0O/ 
§838N3930 B3aagH3AON 4280130 eISN3iaas asnony aine BNOr AVA adv HOUVA AUvONGss AUYONYS 


J4HSHS aquoomuy sativa 


a ee 


ILLINOIS ENGINEERING EXPERIMENT STATION 


78 


LZGI NOE F ‘ON AAHSUGLV A YO VV] OINOTOUGAH “ST “ONT 


Z) 


~ 


N 


% 


Yt 


839N3930 B3EH3AON ¥380130 BIen3idIs isnonv ame anor AY VWedv HOUVA Auynyess AUVONYE 
sz oz si of ¢ sz oz si o1 fs sz oz sto. s Gzoz si o ¢ cz oz st of @ sz oz St o; S et oz Gi o1 gs sz ot st ob ¢ sz oz si o1 fs ez oz gt of & ezoz si ot s szoz stow s 
7 aE ae oe - ae SARTRE LTTE TE [TET ath 
| Hee auateee a t HE H 
if sett i ; nat i H tel Ly 
Set fat seni i fH 
enesteteestte fe : a i f 
T. + t t a 
TTT 4 ty 
: 
| 
abet 
‘ is 
THE 
ne = 
i‘ 
+ 4 + 
Heit 
Te 
FAT 
tet 
t = q t 
fete fect et ee ate ay 
: HHH 
t HHH 
iesarenstne 
i 
# ieiat 
= 
if ; 
resaaa! t HH t 
: | iH 
i ee ae 
HE aaa : 
it a i 
HHH HESS Hitt 
seta 
HEH HEH 
eueeitaattaataaransaas sEssels 
litt : E 
et eR Hl 
aH eats 
i T i 
i; ty tt 
HH { 


4 
es 


is 


Hie 


HH t ft 


sz oz st oO 8 
y320W3930 


i 


aN AH 


i 


gz oz St Ob B 
NaBNIAON 


u380190 


yaeNald3s asnonv Aine anne AVIA 
IaaHS auoomYu ATIVE 


auynuaeas 


uk u d 
fav atta NAY seit ‘ip LIM XO] i i 
i HH $SSSSEsAn casts ined Cotbed i baeedforteh ss taesisseattet H a eeu et te Et eertenerenresttert erst last f i 
gzoz si of f szoz si oo; fs sz oz si ob f sz oz si of Sf sz or si of @ sz oz st o1 Gf Se of sz oz st ob Sf sz oz Si OF & 


ABYONYE 


g 


Yt NEES © % 
4224 U/ SLYCIAfY 2009 SIYIW Ul HO-Uy PLO [YOloy 


© 


> 
SSLLS§ 
SAliyoleiie] 


S 
S 


9 


RUN-OFF INVESTIGATIONS IN CENTRAL ILLINOIS 


PC6I YOU C ‘ON CHUHSYALY AA YOu VLYQ OIDOTOUCAFT 61 “OL 


#28W3530 YIBWIAON 4380150 UIO8nF3id3Is dsnonv aqne anne AVI Vadv HOuvA AUYNUGI4 AUYONVE 
St ot st o1 Stor si o; g sz oz sion ¢ 'og Gz oz si on 2 Sz oz si or s@ of st ob @ Sz OF giow ¢ St oz si o1 g st ot si ow g¢ szort si ow g Stor sion @ 
Te ARE ; rir fay RHR ; - HATE if 
He Mee f i # He ti A HAH i {it i 
: : nti 
g iia i ate (a ae 
; a itt 1th 1 Ny 
To HTH j y) 
euette J es 
Hit 2 beseesl Q 
Hauraki N 
i ati a 
Enea date ¥ 
shia Hut eS 
Bin 
HH X 
; Ha it \ 
tt +H gS 
Ht ieee +4 AHHH i y 
; f Hi AHHH 
os sibhee a ; 
Te ee HEHE OX 
SHH Ht HG 
HH Hi + if 
: ae 2 
+ Ht 
eB i HH : 
i 8 
HH Zl 
: aaa 4°® 
t Ho NX 
4 2 
ik te 1 8 
HH 4 ~ 
= 7 i LaNS 
Ha fi fi i 8 
et ON 
SHA Fail HH t +f i NY 
Ht {Hit ani = 
: : HEL BR: HEE Oe- 
+ ranenas 1] 
f : rf i 7) N 
H PLALUILUA/. PN 
i Ny 
| at < satis CaN 
: i i 4 Hy HH. FR ath Ht 09 S 
Hi | i s AUN F ft HATA . i HH Og & 
aang : i LUUMLXO/ Gg 
HE nrssiatauselescatess : : = SHEE HE HHA t Hf HH it fi 00/ 
sz ozsioos stozst or g¢ Stozst og szozst og sz oz st or g St oz st on Sz oF St oF g st oz sto gs SZ oz st o1 g gszoz sto g¢ Szoz si o1 ¢ SZ oz sit o; 
—~ 438N303a MaSH3AON 4380190 43EnNaLdasS asnonv ate 3Nnqor AVI Wady HOUVA Auynueaa AUYONYE 


IaauHs aquoomyu Ativa 


ILLINOIS ENGINEERING EXPERIMENT STATION 


80 


CZ6I NOL G ‘ON CHHSUMLVAA YOA VLVC[ OINOTOUGALT “0% “OL 


839W3930 UIGWNZAON ¥u3801L30 wIGn3Ils3s asnonv aqar snore AYA Nedy HOUVA Auynuesd ABvaNYe 
sz oz si o; sf sz oz si of g Szoz si oo; sf sz oz sit ot ¢ st ozsi of gs sz oz si o; & sz oz Gt ob g sz oz sto: gs gz oz si or go sz oz si of fs ezoz si ot g ezor stor a O 
: £ svrieea RETA AEAE aueaeet eeCeeEERA ate taaa fi Hy - ; f 


ef i a 


SS 


% NX 
ry polio [pofeioy 


oe 
ae 
Yt 


ae 

Sf: 

aSE2s 
YY YO 


i = i 
[/epetitey ea He 
saniitis HH Eee EEE > 
i Hut 8 
a + 
HHH Ht HEH HH it H G 
i HE i 
“if 0 
i HET 9 
: eT 8 
erraaeat i EME at x 
HAH HH M4 At 
t ca th 
BS fagetanecetutagee rH 
eS 
cereal i i THE ft berrceti PE i 
Sra it HEREREEEELRERERREREER EET DERE oatad aces tase ad ee » 
. 3; : : Ht it i i — Ls Ht i 98 
Li i! FAH HEE ELH HH 
+ H Ht H H 
+f if ae t ; ge) 
ia Ht HEE H NS 
HEHE i ie Hi a 
| we 
Tee cau HL oN 
Se arc/c7 S 
: 028 
iA FMP ait A OR 
A Sri BUA" Seen? acebat babes tee penah tee HEH NS 
ES Seep VBE fli it TEES Ht (EN 
Ht AT YEH EE Sith i nue i og 
HEL : WARN O74 0) / Ha AT aL A 
IE i cuseatoataue tas uf seabescuatansagensess! 1 st 00/ 
sz oz ei of sg sz oz si o1 Sf sz oz si Ob sztozsios szoz st oF & szoz si ok s sz oz Gt of sz oz sitios gzoz si Ob Ss gzoz si o1 & szoz st os sz oz st Ob 
¥w3IanW32930 wAGNIAON ¥3280190 BIGNIidas asnonv aqdne anor AVIAN TWadv HOUVA AUVONGI4A AMYONYe 


IaegHsS GNOOHU ATIVE 


81 


9261 YO4 G ‘ON 


CUHSUALY A XOX VIV OIDoTONGAH “fz ‘DIT 


sy 


¥3anII30 MIGHIAON ¥3g0130 vIGn3is3as isnonv Atqne anor AwH Vedv HOUVA AUYnNess AUYONYS 
St oz si of @ stor si of a st oz st o a Sz oz a wl s Az oz at og St ot gi ot a Sz of st ot @ gz Of sitios @ Qt oz gi on @ ee of at or @ gzor gion g ezor si ot @ 
Bt : 
; if = it ti 
leseseess Hi t a tf tL tH Ht 
ot : t Hat t t f ttf 
2) Spee tt a Hitt ae i SEE SaEee 
oa tH SA : THE 
Ht f f : t ii se ' 
2 : parenaeass : ; + aan Ht aa 
i : f HE 
= : : ; erected cece He HH ; } : i 
| HE : : ftte HH HE 
4 HEHE f ; HHH + H : HE ti 
H i ESUabasesteesateetstesas seeeeeeeeneseatatesasy HH Het SEH 
4 i ff it Ht Ht} i 1 : 
=< ee nrnies fi is 
[oe] i ttt tt ESTEE i eee tea HH 
i= itt tHE batrsaate At t # i HY + Bi iH HE 
va : ; piel iae faeetaes i “Hite i f 
: : t if 
S ean eee a i 
o HEHE HHEEEE f HH HHH HE HH 
a ; 
ff t : if 
q # + a HH + HY tf HH +! 
HH 
D austen : 
Z Hi aire te ear eagevese ga tasastonee tt i H H 
SESrObesateesbeteooteate i 
fo) peseceseasees + ii t i 
- — 
_ ; t H- 
is + t Ht + 4 + i 
<a t ins Hit peuseasae esas Fs HE 
oS eialteerigueasts HE i tH Hf i 
Sirraahstezise ata Hy 
i H i : ERE a 
2 Eat tH HH tf E Ht i HH if safe 
an + + 
E IOOLS” (/f24 - Yl sistas i 
HH aan +H Ht ; 
é aeienreaitl : Ree se iH if ae HE ; 
Tr T + + 
5 Baissea iz Hie SE = : 
t ath i HH 
i it : Hee Hi 
z Spe eset an tnteactt HH erie tie saree ZOU 
+ + = = oo 
: ate tHE = = 
HE gatasteb auvtee ; : 
Se ee SO ee ie 3 
ge cee ee re te ietatiten a eee HM AMR Lili xy 
st ozsi on ¢ Sz oz st o1 gs stoz st og szozsi og St oz stor g sz oz si ou gs sz ot st or ¢ szoz sito g¢ Gz oz si on g stoz si'or g SZ oz st o1 g Sz oz st o1 
UISWIOaG YAENZAON ¥aeg0120 uIGNI1idas asnonv Ane anor AY 


i ee 


CSeHS Guoomy a2tTiva 


Way 


HOUVN 


Auvnuesa 


ANVONYC 


Qo 


“N 


YOM & 
MY 200 [/ofilioy 


© 
SOY IU Lf fp 


S Ci we SS 
207  Siijbiay 2600 


NS 
SOUULUEMMA 


SEES 


ILLINOIS ENGINEERING EXPERIMENT STATION 


82 


LZ61 YOd G “ON GHHSYALVAA BOX VIVC, OIDOTOUGAH °ZG YI 


Z 


ES 


&) AR} 
cy PU Yyoenoy 


y. 


e38n3930 BIGNSAON 4380130 eaeansid3Is isnonyv aqine anncr AYN usdv HOUVAW AuYnues4 AuvoNYe 
st oz si of @ sz or st o; f st oz si ob @ sz oz st o1 g ez oz sit oF @ sz oz si o; @ gz oz si Of @ gz oz siot g@ Sz oz si of a sz oz si o; @ azoz si o' @ gz or gio; @ 
it ‘ HH t 
: f Ht 
= + : Ht i : H 
aia : HH E: He 
seatiir iatiiriiamietiaittie i + t 
ittere isl iatats sara i Sees : | 
nates : +H Ht 
- srs] titetose if : GH HEHE 
: 7 ; a ret + 
pastes H ae H t +t H HE 
sStatnaastasseteteataatea : HHT it 
ttt uuuavtstantatare HH | Hite tt ALO - U7 
+ Tht 1 + + T H: } 434 re 
= HEHE t acai iateatan HH 
+ r + Ht a 
i penuh - 
ita Gre ee oie i HH 
+ +H 
HH : oe TBE 
: i a eaeis ite a8 i OL CMOS HH 
7 t . t 
+ + HH 
: nae + Hf 
HHH is - eat aetna aeegueatante at at : : aes 
+ HA t iH 
see = thet it i Hf if # Hh 
batesssasass : 
3 + t i 
Eestaituass fi fi HA } : Hs 
— me Mad 
i # i + HH 1 Het i ; 
yeasuseeness : + fi Bee i i iH 
E if poe Hy see 
anee! Hf + +t + i 
Ht Hf it : gayest t +H IST DRBGEEEBUGRRER! 
sr YGL BOOS [fl] Peleg ise te HE i i alah 
rasta + itt sae : Ht r f He 
ooatad THEA it fH 
t eat re ent ite t EEE i at Hi Hue fir H rH 
ait H HE # : 
iS Seg SS un HEE sRnamanlaR ann Z7/727//c/7, i 
: 7 : HH ete LOLLY 4 
es ¢ +t ab sea 
i i ini : f 4 a ee q 
pegs Ht + Hy 
iieieciaeeeetarasesis tenet tt RA rae ; ? ; 
ss t HHS: ‘ H ee it i Ht 4 
stents iat aeeranianes HN a LMM KO] BEEBE 
# THT # Ht Ht tt EERE OaLeeastipeatiestirs E H : HH 
sz oz sg) OF f ezozsi or @ szozsi og gezoz si of f stot sh or f sz oz si oF 8 az oz si oF ez oz stor sg sz oz st oF stot st or & szoz si oF @ gz oz si oF @ 
82GN3920 M2ENIAON uz80120 WAEWNI1daS asnonv ate anne AVN MWady HOUVA Auvnuaaa Auvanye 


InteGHS GHOOEN ATIVE 


9 
LO 


© 
S22 Li 


WE Sor 


vt 


© 
72 Ty B09 


y 


gs 


SSX 
~ Say LOUd2A 


SS) 
S 


83 


PEGI YOA 9 ON GUHSUaLV A You vIVG OIDOTONGAF] “€Z% “DIT 


#9ew3030 43aN3AON 4390130 UIen3id3s isnonv anic 


ee si org st oz si on @ St oz si or @ szoz st sot s Sz oz st ot g stot sitio a oz Betemer s az isis: s Lid cavaien a Lia oetaens a aeee ain s sz Be leres e O 
+ H ? t es rT 
tf : Ht Ht 7 $ t ft H tT 
HE t i Hy peuteas i 
Ht HHH HHH at St HEH f HEHE i i 
ead et Ba AH AE ala pat ft sil (SHER | TH j HATH a /® 
mM i resgahe i | Ht Hatt Ht af Het xy 
a if uit a Hae SH i 4 i iH i Qy 
so tH i f + : THE HH i Peo if # rf } He HH H 2 NN 
; Hannanrereat : ; +. Buty Hine ah ; ' 
a la et ey eee eee HH shee L/)-C/2Y. die i Heat N 
S| Hrs reeeE ger et i 4 itis i ae N 
5 ESSE Seer ate HEH i STH i H it F i t it H ae 
= breil SEER HHH Bite i H : : HHH fi i Hf & 
< 1 1 i +t i 7 t 7 tf ft ity 
Hitt i aes ria ic iaeea eave at eee HEE a Hf i 
E eerie Henin uatne HS te fet ett “ iH i aus $ 
= i rit = iat + i f oS 
2 7 t = 
adie cet tee au ae Hee Hi : ea fi i 
A a ee ee eerie site i # i Hp HELM LY. af i ai i i i y 
o sua faatoneg ast eeteares eetieeeepegtaeee EERE eieeei pat - ete fH t siutey seereeetennt : HH AHHH HES HEE : Ny 
a 7 ~ uit 
Zi eet ure rainit HEHE i iit # 9s 
~ Heart : HH iH HEH cf | ae % 
HH i HEHE HH [Sith : : i j us EHH W 
DQ Hy TES tit ; i i 
Z +H site ieee = EHS iats eect ts i i 2 
fe} i i Eee ; ge til ape aoe : Hae ‘ - } : Hi bs yy 
i : i iz sites f Hy 
a HHT # PTT HIRE : 5 ies : Ht t HH { S 
a aH Ha Pviesritit eine +f He x 
oa erasstaaiiiees eosstaz - - - i & 
a ai ait eae ae : : aN 
HH nae ae tte = HY WS 
z : oe . 
S Ht eH eiaseiat eet tee pteeat i aft iH ESEEHECEEEE i = f i 48 
cA ff AOS [124 -YL1OG, Hat ie Hf i ; 
a Anite i pat eet EEE H i A) 
a i aN 
fy H r iareeetefaaiiian HET He Hi t FA 1 = \ 
f saat geeeeeissuseeia =e; i 
B euneeetntt eecistnte E eae = i Hi : gs 
T Hates E: HroEEReareetar ettat | see 2 
a aa : at eet eet Ee state aia : Heats pe : aN 
: reeeziae : i - = PLUILI 
p fee ae i a Rte o2X 
am a - - XN 
we Va ae : VAN 
Hf : SAH IN 
i + t : He a f . { ook 
ariniid a : ; fate te Pitas = fips ALIX) 
aereiasitaaet ee : : ! 
gz oz si o1 g st oz st ow @ sz oz si or g@ sz oz stos stot sto gs sz oz si on gs sz oz si oF g Sz oz si or g St oz st on g¢ szoz si ow gs szoz si o se Sz of si on @ 00/ 
u3EW3I030 M3EH32AON wagso1s0 uaenaidas asnonyv ane anncr AVA Wadv HUA AuYnuGaa AuvaNye 


LeaGHS quocomuy ATIVE 


i ee — 


84 


CZ6I YOL 9 “ON GHHSUALYM WOT VLIVG OIDOTONGAR “PZ “OL 
e3E8n3930 UIEGWSAON wWAsCLDSO wIsnsidss atone anne AVA udv HOU AuYnNuess ABYONYE 
etoz si o: @ sz ot si oo: @ sz oz si o; Sz oz st o1 ¢ Se x4 ae or a sz oz Si ol g gz OF ase og Sz oz st o; g¢ sz oz st of g gszoz si ot g ezor sitio & oO 
aniiasiaetuettatt Bessette faite t i 
: = eees esis HH : Ht 
: eae vee E - 7 
: = = = seessens = : i = i : : ‘ ; At Ht H s 
Za HHH : HE : : : : alae if Ni 
9S aeieastinaa i : He i i : HH i aN 
a gaese eure #8 eaten : Seas Se 0-12 Bede He N 
= srieneetataa iiss : i iH Ht i etatatleee # aS 
5 See a aaa te i ae eed Sina ea 
: : : ——- tt a = i i He : i “ta SU HHiGeeet Nj 
= : -—— = Hs a] 7 © 
: - ae Sessegeeteeeee reestasestinazs gusta SE : siete HEH j tf Hi 
Zi - if He IEEE gaat a se ; VWZZL2Y Bae sara Hs y 
= : i 5 ==t : Ht ls i : HE EHH LPN 
tt a : Ht HH Hey ie H i : 
= Ha SoS ES ESE SEES EEE : : LR i iit He ea NN 
[emt i i 
S Hy = annette ahs fi i t HH By ERE esate os 
Ay : Rana i : ini H TESTA H iui % 
iA = : = + £ aE HH Ht He ceases ~ HQ 
S| i i : HH : i Ht aH at i ii 5 
a : 5 Site See : : i HEIRS UT EHS 
io) t HH + Ht H aa 
Z, : = SS Za E i : i iis a i i i Q 
4 Ht i : ttt if CAN 
fe : i Ht iH | Ht a tt eH Ht tf HH V 
: - = = - - 
A atieeeeeneeniita i Peete t SEE ae HtH i i i EHH i t 
o frtitE a : pa THREE an i | 2D 
a i SHEE i t sai iH | arnt i x 
O + ena ndass ff ae HH | Hf i Ha Ni i Hit EE 98 
A i im - iE EE EEE Sc eee A ERE : HEE Ha Sa S 
eS SHH ua Beer eaat suena Want ES ~ : ‘ 1H seeps peesaraeti 
ea} St acbetianeinieetattis ae asst HEE // gp GOOLS ///4-YLIOG Bt ee ra 
mM ; + : : pt tt + + + 1 att 7 tHE 2X 
HH tH +H E sneyensas tA TER HT, AHP N 
ie) atin if a steeritie i wena s a it Herter tf sees + “ tHE a att Si 
a Sana ae aHtt i ayer ieataeettatae : aT aren TEE Hi i apply Gé- 
S| SEE TEES HEHEHE HEE HH Hf tH i PESTER LEED RSSEREEEE Sa HEHE eH Ht Ht Ht HHT Hl a 
4 SHS seaentaes set asaseasel ad eae ; it Pane H parses H HH if LLL Cd/fr/- : Ht H tt H ; 1 Ht S 
z oe : : ean mfhehooN 
: : : sameaaget i + 
at ‘s + Hat HE HT i Ht i Ht : + Ht Tat tH CaN 
erent spate Hite : ‘ 4 f este ; H 
: : Ronni atateneeteeettiteti ‘a : | i i if : TEER HTH | O9 © 
sai feseatceattaet feast SEN EEE : He t Ba at saat ME a is : HH HEE He t 0g8 
t ee Ssaatnesessaztisntttertteedtettn th ‘ SHUM, renee if i 
HELE ERceecotneeteE HEHE EHH fist HH i fe OC a ped HHT 00/ 
st oz gi of @ ezoz~ si or @ st ot si of @ etozsi oo & ezoz si ok @ ez oz si or @ sz ot si ob a stot si or gs sz oz st Ob @ sz oz st oF & szoz st ob & Sz oz si ob 
waewaoaq BIGNIAON 4280190 washaidas asnonv aAtne anne AVIA sdv HOUVAL Auynuasa AUVONYCE 


Iac08 GUNOORN ATIVT 


85 


9261 YOu g ‘ON daHSuaLy AA Yor VIVCT OIDO TONGA TT “GS “DLT 


% 


v3eW3230 UIQW3AON 4390150 u3an3isas isnonv aqne 3nnr AVA qeay HOUWW Auvouasa Auvanve 
et oz si or a sz oz si o1 @ St oz si o1 @ szoz si og gz oz st o ¢ gz ot si ot @ Sz ot si or g sz of siow g st oz sti or St oz si or ¢ gz ot si o1 g etzor stow ¢ 
; Hf mre retin REM ara aan TW Ty 1 oO 
i i { SHEE HH i SHAH i 3 HH t ! 
| sitsteet ff : H i + : 
ad H is af : anche HH t t HH 
i + 4 t — Ht nt t / 
: Bi Hie ES eee Aan HEHE t HEH 
+ i : ff aire tt 
: ieee be 3 } fi £ a i Hi 
ts Ey. 


iH HTH 
ni 
eH 


H 
HH 


+ 
= 


Sy 


9 
SOY, Li ey 400 [7Oftoy 


9 


sBe=s 


i) 


£ 


Ss 


Hee 
HOSE 


© 


He 


+ 
Es 
ee 
z3 2s: 
it 


SEcues 
seecese 
35 
ee 
aes: 
S555 


fe 
£22/ Ud) Shifty 205) 


. 


RUN-OFF INVESTIGATIONS IN CENTRAL ILLINOIS 


S§ 


® 


Ss 
8 


ana tbs san t Ht a 
REA HEEE i 
THEE nd Hit i 
eaageks Tetssaagaes 0/ 
sya HE Bat : 
ty 4] 
ia ie 
Tr 
1 | 0 
4 Hf 
i i Hy 
2 + EREEDSGEA be 
a THA sons 
ZA ; i os) IRCA 
: i Prt igi noads pase scan dares i) Fe] eps is + 7 f 
ste Ss aT Se aM A AA iene Ae 
sz oz si o SZ OZ St Ob = gz oz sto St oz si or gs szoz sion gs Sz oz siow g Sz O% Gi of g sz oz si on g¢ sz oz st or g¢ sztoz si or g szoz st or ¢ SZ Oz si o1 @ 
eaenz030 BAGNIAON 838013990 e3IEN31idaS asnony atne 3Nnner AVI Wedy HOUVA AuYnNGaaa AMYONY? 


IaaHS aquoogu Atliva 


S 
& 
Mts ' 


Zi 


SBM LOL 


1261 YOL 9 ‘ON GHHSUALVAA YOU VVC OIMOTONGAR ‘9% ‘DIT 


ILLINOIS ENGINEERING EXPERIMENT STATION 


86 


#36nN3930 “ ysew3Aon w3E0150 w36n3103S isnonv aqac 3nar AVN Uedv HOOVN ABYN8O34 ANVONVE 
st oe si oF 2 sz oz si of f sz oz sion g Sz oz si ob ¢ Sz oz Si oF @ sz oz si o: gs SZ oz Si ol gq sz of siow g St oz si oF ws gt oz st of gf gz or st or a st OeTsy ors O 
ga ae can sl eat te ea fa ea ate aR una Tan A 
sruegess TH f i t 
: 7 TY af 
it He A i bait ie Han | t / g@ 
i Ziti i anal TE i Hf N 
oH Bete cite y { tt Hi 
i aH uth ati N 
aa t ; t 3 
SRE Ra Blah i fae ae 
a i a iaaaeeanag i ii FA tT i | { N 
bie : i i HH 1 & 
aia i ETT ; x 
Hat m Hf Het th AAO -C77Y. Hf i f \ 
tf a ' i HAH ee 
SEES He Be ley sata i ire if atl i : y 
Hit ai Pa Tara He i i SS 
ae HH ML oS 
i HHH + Ta it Foseuepey Ty 4 ne 
BAH HTH i ii i MAM LY t 8 
eit Ha FT ft x 
Hi ! Hi THEA 8 
# { He it t it it 
iH i i ite 
i O 
+ 
HE HHH » 
i a uae ee i BN 
: EI ru : 1a 
ie : SAH Hue at: HSH fe y 
tt 4 ii BsaReHe Ebi if \ 
ey ange 
ietnarsesta if Hi HN Ht t o 
i H FEET HHaHaaeeeee 8 ¥ 
Hae NY 
+ i eeees Ht aS 
see sate Oe 
ene ae Eat 08 
neetelatt aretS t feet S 
a att HH HHA He wait aN 
a HH - x 
Bui : Ss en : i CaN 
rates Hog & 
HATH i : af eh i tH itt tt iH 4 HAE rN 
if saibo yas H PEE H Ht 
i ae ah a ea a / caer He ag 
tt iaastarasas fH $ z i rt THY Hh Etveariser castes i HEH 4 I Op/ 
et oz si ob fs ez oz si ob @ gz oz sit or f estoor er ob @ ez oz st oF & sz oz st ob @ Gzoorzsi ob gs sc ot st oF @ sz oz st of & sz oz gt or & sz oz St ob & sz oz st oF & 
uacwa23G U2GNIAON ¥3G0190 w3GNa1d3s asnony aane anne av qa HOMVIN Auvnuas4 AUYONYE 


Taans awooru ATIVE 


87 


PC6T Yor 2 “ON daHSUaLY AA YO VIVC OIDOTOUCA FT DHE TING 


e3GN3930 UIGNIAON 8360130 UIGn3sidsIs isnonv aAqnce anor AYA Widy HOUVAN Auyouess AUYONYS 
St ot St of @ gst oz si o1 ga SZ oz Si on @ St oz si or @ Sz ot st on g @z oz si o1 a gz oz ai ot ¢ ez ot gion g SZ oz ai o1 @ gz of si ot @ ezor gi ot g ezor stor @ 
Hi Hi ar Git Siettay eanetauatsaitea FHP Rt ; i f t HH 
ye Ht : : 
HEHE 4 : Une inetaead gazete tat HEH Ht sappeauiite f f 
a : 
i) HERE tf De Ty i : tf Hf 
f at feat cate 
5 4 Hisee Resettreera a : faites iH LO-My HIP HHT i 
= : PEST tees teenieteecdataai i HH } eee ates i HEE Ht Hh 
= rf HH Ht 
=) te HH] 
a : i 
= eee 
fea) aa Ht f EE i i tH 
fe i 
‘= rH re a 
Ze To T 7 ‘H jaa 
isa] ba as 
1S) MO MY, i 
i i 
a HHH 
im at 
* Hi H Ht r 
MD 
z i 
e) : : Hf 
a i it H 
a “ite # iH HH HH i 
Hy a i tt it Ht 
> EHR HEHE NEL ae Ht # tt : 
Z Le ee 
<3) tt enaneas H 
= eee HEH 
ee 
Z ‘ oH ar ean eee eet i 
4 + iH i 
a at i ee areata ae fae 
i i Hits Hit 
I HH aS a ih eee Blau i 
& serereeeastaneea Sere iH Hit 4 : : 
fo) Hae HHH RRA Hitt td SEE HEHE : 
1 Ter a : 
7 i Hr ried i HTH HHH t 
ire ae arnt ppp H 
p Been iL Mentha alpee tis 
3 Fatt : Stuer iiinaie 
= Ht H rt ft ‘i ; 
HEH Hf i és roca ta eas ceeatsentscad AGE aESEESE Hy) i 
HH ‘ Ht i é : : AT Hitt i AA, A aunt HE saa tH rate ee 
HHA: HH Ht FHA : ; H r ty f : NL KO, : 
Lee ea He ait Hh a Sala ea QZ 
sz oz si or gs szoz sito a sz oz si of a St ot si oF @ ez ot si o; g sz oz sti ow @ sz oz si or g szoz sitio Sz oz si or g Szoz si o1 @ sztoz si or ge Sz oz si on @ 
§u3en35320 MZGWIAON easois0 eaanaiaas asnony atne anne AVA Wedy HOUVA Auyoueaa AuYvONYS 


ISSHS quooru ative 


Le 


Z 


ANG) > 


ne} 
SAY 2) Cf fyO-Uily PU [popeioy 


» y 


© 


x SO & 


vt 
84 Ul Yiytlafy A009 


© 


C2 


SSVRe 
SADA 


00! 


ILLINOIS ENGINEERING EXPERIMENT STATION 


88 


GZ6I YOd 2 ‘ON’ GAHSUALVAA HOA VLVC, OINOTONGAH “8% “OL 


#30n3930 UIENBAON 8300150 w3ean31d3s isnony aqne anne AVN qWadv HouvA AuYnues4 ABVANVE 
ez oz si of sf ez oz gi oOo; G st oz sitio a ez oz si o; gs ez oz si of gs sz oz si o; @ ez oz si of @ ez of ai ot a et oz st o1 @ ez oz gt ot a ezor si ot ea etor gio @ O 
=! ait 
+ za e i tH : + X» 
H t 
: i y g 
rH i he 7 
: He i Hie ut i HEHE HH Hane ASO -C2Y. RY 
Ht rr HH a Q 
Ht Ht : it H H 2 NS 
: = = : : Ht 
aenetttes austiaat i Bia : i N 
i ) HE - 
{ t i eeUauansauuer rubsagues tH en 
aH paiaitt HEHEHE PERE EHE HE & 
: I Y aa S 
suit i iain 78 
: = = aS : if i 
ara a ar i Se S 
: i aniteereitit tM. os 
if £ iH : Hott : t y 
r a1 TH it 
+ + tt 9x 
— a : D 
a guas + + 
: oO 
a: eaesdtenitnctil : i 
: iH si Ht Ht © 
: Se 28 
HH Dp ae iS 
: saan é in i YLOb IOUS //24-¥l0g i i RS 
Ss 
‘ : aaa i 2 aN 
i - ; ; i > 
HH at : — tt > 
ica eae i : 3 
te i : 9 
= een nai 3 t i y 
snnarinreattH sie : = i H Hitt > 
Ht HE ssassaseaseses NY 
: SAyp eat ts z HH aH i gS 
bene i z HE it H i fi HH Hit i EEE 
rE Ht Hit { HH SRaGESHORNTRGE GENE tH Ht HH H 
: # HE Sa REeeeermerene ee Ht 02- 
EERE SHE ETE geeuiserenat tia eet aan Haft te i i os 
Ht HH : i ‘ Ht Ht 
+t 3 pieeastens i H Ge it PL EM rf i tt Y 
: i a a : aN 
i : a) 
i if He Beet yA Hie | ne 
tat ih dieitit . ; sate 09 § 
tf ddd tedeatesd Sl tad THAN af wa edie yi S 
a ee a ; fai CITI Oy) tt Hi] OB & 
: HE eeree Caen ea tH iH HEHE : HE Hi HEHE O/ 
gt oz si of @ etoz sto; a gz ot si ok @ stozsi or @ st oz st Ok 8 ez ot si ow fe ez oz si of @ sz oF St oF @ ezoz sro sg gz oz gio @ ez oz st of @ ez oz st oF @ 
u2en3220 BBENIAON 4280190 BsenIidss asnony atne anor AWK Wady HOUYA Auynueas ASTONVE 


ISHS GHOORN ATIVI 


89 


RUN-OFF INVESTIGATIONS IN CENTRAL ILLINOIS 


9261 YOL 2 “ON GHHSUMLV AA YOr VLVCT OINOTONGAPY "GZ “OY 


e3enwsl30 UIBWIAON ¥IDOLDO BIEnIidIT isnonv atne anor AVA “Nady HOUVW AuYnuays AUYONYE 
ez oz Si of a ez oz si of @ et oz si on go ez ae si ow @ et oz ci of go et of si o1 @ sz of Si Oo @ sz OF Biot g SE or gt ot @ iid le si ot g¢ ezor ctor gg ar oe sito e Oo 
eerie ant et ide jatteatte SHEE i = F Sra ET ata eet ence HEE st ERATE HH 
; at aun saneegettaii sr es a eee Brae ade saad / 
a ae eee ee ey ee HUTA 
Het fart ae ee i uetiartae peetaata : HBr Rae itY tee ee eae tse ee Nall ea a a it i i a it zit Q 
Hs t t ++ + HH + + Ht t é > pase a Ht: tH tt ff 
Ee Hee : aera i sae ata” 
Ht t HH t sans T tt szgbueantns : ens He eas Ht Ht — 
siete nnn antitiie ie i snasoeeeedeeuttatatesseeseedtid waeeeennn Hi ae HA eae ae ania N 
HIRES He He if Hae : 4 EARTH FE EEE HEE FRET EH RHE BN 
ait is i erty SRE fe ee ee ee i Er aN 
if : TREE eusbatins FETE tf H Ht 
f : He AA i! ; 
# f t i HH i Hitt H 
He ; HEHEHHeer HHP asta ALLE RTH THE HHH HATA i ath HERE EH 78 
tf iH HEE eestESSeeaa asst tetovaasiierasssesettee WEOLEY Hit eee ease Ht =.) 
ii HEHEHE f aiistete EHTS dete i LTH i 
HH Ht H I naatieiith if ietttiestrest i HH HEH sagegease Hrateaia it oy 
Ht HHH HAE HHH HHH t : i att HH ai paeatceeatatateate it Ht EERE S 
HH ; ae aarere reef i + H HEH Hr S 
i iirsstaststee H z H ili HH EERE ee ate S 
f i HH HH Ht +H HY NS 
: SHEE arith Hee Hitt X 
: if 4 HE “t t 1 % 
tf Ht z THE 1 a Hi 
i i stents i é 
HH t t tH +H ieee mn iH iH TH: i “ 
- i a i te i fH parity 
suastas gests FF iH tH HEH PH Ox 
i Ht HH HE sraarrttattns : g 
tf Ht f HH t ft ue N 
H i i / i etenasassaesastite iueas tarts EHH : HEH : Heeae ti 7s 
i + eae HH { i 3 
i presser fHtH ent ve Aa i NS 
= f seater | oH sSaatnnatsccedserssosses0 it HH HH HTH i HH i oo 
= ne s = i LOL 2OXLS [4 -Yllog. ipeearessa ay it seat y 
E : Se eee lon 
HH Hf i Ht Ht t H ts HH t H i + Ht He tt + 
i Sra ait HH Bae f Hee 5 i siiaetag: Hatt: + 
SS ie 4 ath ATE werreretreriseee tainiii! : 
suERauneanenesl ; : tH eeeeser Ht it 
Sr tneeaerataeitae tat itat nati a EH HE Hi HH HE i ee 
te ta RL COZCZ/CH/ aN 
apes ts 028 
I 1H ft + + t Ff i CAN 
7 i ot i He + ag 
i Ht N 
: 3 ae Li fii KYp) i iH 08% 
st of gi o1 @ ez oz st oe ez oz gio g stor sito ae stoz ei or @ sz oz st or so ez ot ei or g sz oz si or @ et oz gi or @ sz oz si or @ sz oz St of & Sz oz st or se OO! 
wagnaoz20 BBEHIAON ¥zG0130 usenaiaas asnony ator 3nner AWK Vedv HOUVA AuYnNeas ASYONYE 


IaGHs quoomy Atliva 


L261 HOLL ‘ON CAHSUALVAA YOI VIVE OLNOTONGATT “0G “DIT 


838W3530 B3EW3AON 4380190 uaensisas isnonv aqnar anor avn adv HOUWH Auynuess ANVONYE 


ILLINOIS ENGINEERING EXPERIMENT STATION 


90 


sz oz si of et oz si o; @ St oz sto ge et oz si or g Gz oz si o: ge st oz si of § GZ oz Gi Ot gs sz oz siotr g¢ St oz si o1 sz oz si oF ez oz si ot i szor stot @ a 
: = sesstasat eseueas aust ssoeazesnesteseeze7 ata {fe i tH F ; : 
Ses eses sess estas Seeeetetszeneet tate ctszen ti : sree is i 
i see Sse aae ced feet a fone ire ae stat : Heit rel anit ye 
: sata = : ifn pre attests Sreltt ats Ht atts N 
SSeS — — - = - Sree feed cneea Sevestsstee HEE = ; xv 
i - : = ateat i : x 
Ht He : iersesel = : + = sruzsi fost ff rf $ Hay H HH mn 
: on seseetsaas Srtt : + Ht : ~ H t tH 
| Sees =e sete? L/0-C/// aga : N 
wadedeaseasiy teeta eter EES pene HHH etistte es 
Ht tf : : ; i 
Herter == nee amir i areal rain x 
seeeniseeeeeette Seed seesssrsad eee enseatasad essenessstas tier aa faites SEE ttt i Ny) 
: 
a ete can 
: = it i iH fi S 
# aH +H +H : “ESS fi Hoy loN 
sresesssers a > i = HEHE ' seeiitiatttnaat WPM OY, Ht iH i 4 > 
HH + tH this age THT + { H ay 1 S 
: if et : : : nt fi gs 
= : : = : iasttat if f = i x 
- : essed ab i G 
i i = E Hin Hetnseretbat nena : : : : 
se ; = ss - = zi = Z 
reali = fsiteen tes aentee peice He 
+ +H Ht f HY a8 cs tH Ht 
: : : i Ease eHEeee TenSReadaatazazarbaeneeeeta HH : eine EHH EH 
+ + : 35 rT r 
SHE EE ieiiaeeniie i i Here Hy uaa OX 
i seat : pies enter jaa eee : ful 
te : eta HZ S 
| Sh i N 
: tf sueetetret ae : aie Hu HAH SS 
t Littaseeaittass THEE HH f + Hq crgeae PS 
f tT + Ht fe ‘| Hy. HHH: gq 
Hiern AOb All //2/-¥u0g. Meet i ca ae ea ce 
+ Ft + Hit +H t 
ea : 9 
: HE panne cteuse iH feed tn brsssuescestuseitoreateeis i it Hf g 
Stitt iesdasesseasnsteseeseet ten i HE Hit EHH HH H HH i Hf Hl oe 
aaeudgeattactsseadtonesseresss t HHH ft +H HH ae ae 
Hiientemeeeeriutt be ; HB i trite ae IN 
at : it : HY //2LL//C1/f/ tte ae i S 
i tf Hy 3 : aH 7 CAN 
a8 : x 
setts # ot i i A f Hana OP S 
i + He ZH ANG 
i Fsaatfaassreseevenita Fy hina ; Hi E eaaaeiaa| OF \ 
Ht Ht v auhuesioss i fy t nH Ht 1 rate ay 
ttt ; HEY 2/2 Ape : iethantee OF Cy 
ebeteteeeee t Hf HH + Hit HTH t i Hit 00! 
et or si or @ ez oz st of a gszoz st ok 8 stozst o gs st oz sto; @ sz oz st of f sz oz st oF fs ez ot st or @ et oz st oF @ eztoz sio & sz ot st of @ ez ot gt OF CS 
uaenaoa0 N2GNIAON eIaO1I0 uagnaiase asnonv aqtar anne AY Wedv HOuvN Auyouess ANYONYE 


La3H8 GuHooru ATIVa 


RUN-OFF INVESTIGATIONS IN CENTRAL ILLINOIS 91 


23. Variations in Rainfall—At the beginning of the investigation 
the question arose as to the error which would result if the rainfall 
records of the Urbana station were used for the entire area under con- 
sideration. This question is answered by the daily and monthly values 
in Table 5. For the benefit of those who do not care to make a de- 
tailed study of these data, Table 6 has been prepared, showing for 
each month the rainfall at the Urbana station, the average of the 
rainfalls over the seven watersheds, and the range of rainfall values. 
The small figures, written as exponents in the range columns, indicate 
the reference number of the watershed over which that amount of rain- 
fall occurred. 

In the ten-month period of record in 1924, the total precipitation 
at Urbana was 37.55 in., but over watershed No. 5 it was only 32.67 
in., or a difference of — 13.0 per cent; and over watershed No. 3, the 
rainfall was 40.96 in., a difference of -+ 9.8 per cent. The greatest 
monthly range of rainfall was in August when 6.53 in. fell over water- 
shed No. 5, whereas 10.94 in. fell over watershed No. 4. 

In 1925 the lowest annual precipitation was 23.68 in. over water- 
shed No. 5, which differed from the Urbana precipitation of 29.40 in. 
by — 19.5 per cent; and the highest was 31.13 in. over watershed No. 
3, which differed from the Urbana value by +5.9 per cent. The 
greatest monthly range was in August when 2.69 in. fell over water- 
shed No. 5 and 4.83 in. over watershed No. 3. These values differ 
from that at Urbana by — 21.3 and + 41.2 per cent, respectively. 

In 1926 watershed No. 6 received the lowest rainfall, 36.79 in., 
and watershed No. 1 received the highest, 44.43 in. The former was 
15.5 per cent below and the latter was 2.4 per cent above the Urbana 
rainfall. The greatest monthly range was in September when 6.07 in. 
was precipitated over watershed No. 6, whereas 11.69 in. fell over 
watershed No. 4. As the Urbana rainfall for the month was 9.76 in., 
the former value was 37.8 per cent below and the latter was 19.8 
per cent above the Urbana precipitation. 

During the nine-month period in 1927, the range was from 38.90 
in. over watershed No. 3 to 42.17 in. for watershed No. 7. The Urbana 
rainfall was 42.03 in. The greatest monthly range was in April when 
watershed No. 1 received 4.59 in. and watershed No. 7 received 6.96 
in., whereas 4.79 in. was recorded at the Urbana station. The upper 
range was, therefore, + 45.3 per cent. 

Considering the entire 43-month period, the rainfall at Urbana was 
152.52 in., the average of the seven watersheds was 148.30 in., the 
largest total rainfall was 155.46 in. over watershed No. 4, and the 
smallest total rainfall was 136.26 in. over watershed No. 5. 
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During the same period, the total rainfall at the adjoining Weather 
Bureau stations was as follows: Tuscola, 160.69 in.; Decatur, 168.68 
in.; Clinton, 170.65 in.; and Roberts, 142.17 in. 

It will be noted in Table 6 that watershed No. 5 received the lowest 
monthly rainfall during 18 of the 43 monthly periods. This fact was 
observed early during the investigation and it was thought that pos- 
sibly the observer was reading the gage incorrectly, but investigation 
proved that this was not the case. It is evident that for some undis- 
covered reason watershed No. 5 received considerably less rainfall 
during the period of the investigation than the other watersheds. 

If the individual storms are studied, instead of the monthly and 
yearly totals, much greater differences will be found than those stated 
above. Thus it is clearly evident that any investigation of the rela- 
tion between rainfall and run-off is of little value unless the rainfall 
is measured at stations on the watershed itself, and that for large 
watersheds the rainfall stations should be within two or three miles 
of each other. If the investigation described in this bulletin were re- 
peated, about twice as many rainfall stations would be used. 


IX. Run-Orr Computations 


24. Rating Curves—Discharge measurements were made, as pre- 
viously described, on all the streams draining the seven watersheds. 
The dates on which the measurements were made and the stages of the 
streams at the time of measurement are shown in Table 3. These dis- 
charges were plotted as abscissas against stage of stream as ordinates, 
and rating curves were drawn. As was to be expected, discharges at 
the same stage differed considerably in the summer and fall and in 
the winter and spring, due to the growth of weeds in the channel and 
to the foliage on the trees. It was necessary, therefore, to draw at 
least two rating curves for each stream. One of the channels was 
cleared of growth during the period of investigation and three curves 
were used for the discharge of this channel. In other cases a gradual 
deterioration of channel, due to growth of vegetation, made three 
curves necessary. In constructing a rating curve from the points se- 
lected for that curve, the theory of least squares was used. 


25. Rating Table—For greater convenience a rating table was 
prepared from each curve. In these tables the discharges in cubic 
feet per second and in inches of run-off in 24 hours were tabulated 
for differences of 0.1 foot in the gage height. 
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26. Stage of Stream.—As previously stated, recording gages gave 
continuous records of gage heights on five of the streams. These rec- 
ords were transferred to the large working sheets on which the rainfall 
had been previously plotted. On the remaining two streams, readings 
were taken normally twice a day and more often during high stages. 
These values were likewise recorded on the work sheets. These hydro- 
graphs are shown, much reduced in scale, in Figs. 7-30. 


27. Daily Discharges, or Run-Off—tThe daily discharges were then 
obtained from the work sheets as follows: Where the change in stage 
was uniform throughout the day—from midnight to midnight—and 
did not exceed one foot, the stage at noon was taken as the average 
for the day, and the discharge corresponding to it was taken from 
the rating table. When the hydrograph for the day was irregular, the 
day was divided into the required number of periods of irregular 
length, the discharge for each period determined, and the several dis- 
charges added to obtain the discharge for the day. Where the daily 
change in stage exceeded one foot, the day was divided into two or 
four periods, depending on the amount of change, and the discharge 
for each period determined. 

The daily run-offs thus obtained are tabulated in Table 5, and 
are shown as monthly summation curves in Figs. 7-30. 

Because of unsatisfactory gage records on watershed No. 2, and 
further because this watershed receives the storm water from a por- 
tion of the city of Champaign, the run-off from this watershed is 
not shown. 


X. COMPUTATION FoR Kurrmr’s n 


28. Computations —As previously described, the discharges were 
computed from the measured velocity of flow and the cross-sectional 
area of channel. The area of the channel below the water surface was 
computed from the plotted cross-section at the meter station. The dis- 
charge divided by the area gave the mean velocity of flow at the time 
of discharge measurement. The wetted perimeter was measured on 
the plotted cross-section, and the hydraulic radius was computed. From 
these data C in Chezy’s formula was computed, since 


RUN-OFF INVESTIGATIONS IN CENTRAL ILLINOIS 95 


The values of C thus obtained were substituted in Kutter’s formula, 


eS 0.00281 
ri 8 


0.00281\ n 
1 + (41.6 a S VR 


and the formula solved for n. In this way a value of n was deter- 
mined for a number of stages of each stream. All the data obtained 
in these computations are recorded in Table 7. Several views of each 
slope course are shown in Figs. 31-36 to supplement the descriptions 
of the slope-course channels given in Table 7. 


41.6 + 


C= 


XI. Anatysis or Data FOR n 


29. Watershed No. 1—Two slope courses were used for this chan- 
nel, because just above the gaging station the stream flows through a 
city park and the channel is cleared annually of all large growth, 
whereas below the gaging station the side slopes are covered with a 
thick growth of willow, maple, poplar, and box elder trees up to 
8 in. in diameter. The condition of these channels in July, 1924, may 
be seen from Fig. 31 and their condition in July, 1927, from Fig. 32. 

Eleven measurements of n were made for the cleared course during 
the winter and spring months. The values obtained range from 0.025 
to 0.032 with an average of 0.029. The stage of the stream had no 
effect upon n, as was to be expected from the excellent condition of the 
side slopes. 

Seven measurements were made of this channel during the summer 
and fall when the slopes were covered with low vegetation. The values 
ranged from 0.029 to 0.041 with an average of 0.036. Here again stage 
of stream did not affect the results. These measurements indicate a 
difference of at least 0.05 in the value of n for winter and for summer 
conditions, or a difference of about 15 per cent in channel capacity. 

The seasons of the year did not seem to affect the values of n 
obtained for the uncleared slope course. The 17 measurements gave 
values of n ranging from 0.043 to 0.066 with an average value of 0.050. 
The second highest value was 0.057. Because of the shade, very little 
vegetation grew on the side slopes, and because of the size of the 
trees most of the foliage was above the water, except at the highest 
stages. The only measurement which appeared to be especially affected 
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a. Watershed No. 1, Upper Slope Course, May, 1924 


b. Watershed No. 1, Upper Slope Course, July, 1927 


ets ee 
Rude Nate 


c. Watershed No. 1, Lower Slope Course, July, 1924 
Fia. 31. Views or Store Courses, SHowrna Conpition or CHANNEL 
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a. Watershed No. 1, Lower Slope Course, July, 1927 


c. Watershed No. 2, 1925 
oF SLopE Course, SHow1na Conpirion OF CHANNEL 


Fig. 32. Virws 
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by the foliage was that of April 7, 1926, when at a bankful stage a 
value of 0.066 was obtained. The removal of the trees on the side 
slopes would increase the capacity of this section about 60 per cent. 


30. Watershed No. 2—This channel was constructed in 1908 and 
has been kept in good condition. There were no trees or large bushes 
on the side slopes, as may be seen from the views in Fig. 32, and 
low values of n were found. The average of the three values ob- 
tained for winter and spring conditions was 0.029, and for summer and 
fall conditions the average value was 0.037. This increase in the value 
of n during the summer and fall is typical, and will occur in the most 
carefully maintained channels. 


31. Watershed No. 3—Two slope courses of equal length were 
used for this stream. The side slopes on both courses were covered 
with trees, as can be seen from the views in Fig. 33. The trees on 
the lower course were larger but less numerous than on the upper 
course; also, the lower course had a growth of water weeds through- 
out about 75 per cent of its length. 

For both courses, values of n increased with the stage, because of 
the increased interference of the branches of the trees at the higher 
stages. On the lower course, during the winter and spring, the average 
value of the three determinations was 0.061, whereas for the upper 
course at the same time the average was 0.049. The difference in these 
values indicates the effect of the larger size of trees on the lower 
course and of the vegetation in the channel. 

During the summer of 1924, the lower channel gave an average 
value of n of 0.079, whereas 0.067 was obtained for the upper course. 
The higher values of n during 1926 are the results of the growth of 
the trees in the two-year period since 1924. The removal of the trees 
in this channel would increase its capacity about 200 per cent. 


32. Watershed No. 4.—During the winter of 1923-24, the larger 
growth was removed from the channel of this stream, leaving the 
weeds and smaller bushes. Figure 34a shows the condition of the 
channel in June, 1924, shortly after the first three measurements were 
made. The three values of n range from 0.053 to 0.055. Had the 
channel been cleared of the smaller growth, as well as the larger, 
probably a value of n of 0.040 or less would have resulted. The re- 
moval of the smaller growth would have increased the capacity of the 
channel about 35 per cent. Figure 34b shows the condition of the 


channel in April, 1925. 
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The spring measurements were made from April 28 to May 1, 1924. 
Five weeks later the bushes were in full leaf and the bottom was 
covered with low weeds, resembling smartweeds. The effect of this 
growth was to increase the value of n from 0.054 to 0.078. The con- 
dition of this channel rapidly became worse, and by the summer of 
1926 the side slopes were covered with a heavy growth of small poplar 
trees, willows, and climbing vines; and the bottom was covered with a 
thick growth of weeds. A measurement for n on September 10, 1926, 
at a stage of 4.6 ft. gave a value of n of 0.095, whereas at the same 
stage on June 7, 1924, a value of 0.076 was obtained. 


33. Watershed No. 5—Three views of the slope course of this 
channel are shown in Figs. 34 and 35, taken July, 1924, April, 1925, 
and July, 1927, respectively. The first measurements on this course 
were made in March, 1925. The channel was in good condition and 
the average value of the four determinations of n was 0.033. In April, 
1926, there were bushy willows and dry weeds on the side slopes, and 
nm was found to be 0.055. This increase shows the result of one year’s 
growth of vegetation. 

During the summers of 1925 and 1926 there was a thick growth 
of cattails in the bottom of the channel. Six measurements of n were 
made during the two summers. At a stage of 2.4 ft., n was found to 
be 0.143, the highest value obtained on any of the streams during the 
investigation. At medium summer stages, n was about 0.115, and at 
nearly bankful stage it was 0.099. The cattails in the channel were 
washed out by the high water in September, 1926, and three observa- 
tions made after this occurrence gave an average value of 0.072. 


34. Watershed No. 6—Figure 35¢ shows the condition of this slope 
course in July, 1924, when the vegetation was in full folage. The 
view in Fig. 36a was taken on April 3, 1925, just before the channel 
was cleared. Its condition on May 11, 1925, after clearing, is shown in 
Fig. 36b, and its condition in July, 1927, is shown in Fig. 36c. 

Four measurements made during January, February, and April, 
1926, when there was practically no growth in the channel, gave values 
of n between 0.032 and 0.030. By the fall of 1926, the side slopes 
were covered with a dense growth of bushy willows, and the channel 
was in as poor a condition as before it was cleared. The 13 observa- 
tions for n made when the channel was in an uncleared condition gave 
values of n ranging from 0.037 at the lowest stage to 0.090 at a bank- 
ful stage. This is the only instance where there was a definite increase 
in n with an increase in stage. 
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c. Watershed No. 3, Lower Slope Course, April, 1925 
Fic. 33. Views or Stopes Courses, SHow1NG ConpitIon or CHANNEL 
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b. Watershed No. 4, April, 1925 


c. Watershed No. 5, July, 1924 
Fig. 34. Views or Store Courses, SHowrna ConpITION oF CHANNEL 
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a, Watershed No. 5, April, 1925 


c. Watershed No. 6, Downstream, July, 1924 
SLOPE 3, 5 va Con *& CHANNEL 
Fia. 35. Views or Stopr Courses, SHow1na Conpition or C 
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b. Watershed No. 6, Upstream, May, 1925 


c. Watershed No. 6, Upstream, July, 1927 
Fic. 36. Views or Store Courses, SHow1nG ConpITION oF CHANNEL 
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35. Conclusions —The following conclusions can be drawn from 
the results obtained in the measurement for the roughness factor n. 

(1) The minimum value of n which should be used in the design 
of drainage ditches in Central Illinois is 0.040. This value obtains 
at high stages during the summer months in the most carefully main- 
tained channels, where the bottom of the channel is clear of vegeta- 
tion and the side slopes are covered with grass or low weeds, but no 
bushes. This low value of n should not be used unless the channel 
is to be cleared annually of all weeds and bushes. 

(2) A value of n of 0.050 should be used, if the channel is to be 
cleared in alternate years only. Large weeds and bushy willows, three 
to four feet high, on the side slopes will produce this value of n. 

(3) In channels which are not cleared for a number of years, the 
growth may become so abundant that values of n above 0.100 may be 
found to exist. 

(4) Trees 6 to 8 inches in diameter growing on the side slopes do 
not impede the flow so much as do small bushy growths, provided the 
lower overhanging limbs are cut off. 


XIi. Fioop Discuarcr 


36. Flood Data—tThe data for the ten flood periods, when one or 
more of the streams rose above flood stage, are presented in Tables 
8 and 9. In the latter, the data are grouped by storm periods and 
under each period the watersheds are arranged in. the order of size, 
so that the effect of size of watershed upon the rate of discharge 
might be more readily studied. The rainfalls occurring during the 
two weeks preceding the flood crest are given, and also the approxi- 
mate length of the storm which produced the flood peak. In Table 8 
much the same data are given, but they are grouped by watersheds 
in order that the relation between the flood discharge and the rainfall 
which produced it might be studied to better advantage. The data 
in Table 8 will be considered first. 


37. Watershed No. 1—The channel of this stream above the 
gaging station was in good condition throughout the period of the 
investigation, and consequently the relation between gage height and 
discharge is quite regular for all the flood periods. Only once was the 
capacity of this channel exceeded, which was on April 7-8, 1926, 
when a peak discharge of 24.5 sec-ft. per sq. mi. occurred at a stage 
of 8.90 ft. The stream was above the flood stage of 8.2 ft. for a period 
of 20 hours. The value of n for the channel just above the gaging 
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station was 0.032. At flood stage this channel will carry a discharge of 
about 21.3 sec-ft. per sq. mi. Since the conditions which caused the 
April, 1926, flood were rather unusual, and since the flooding on this 
occasion was not serious, it is believed that the capacity provided by 
this channel is sufficient for this watershed. 

The rainfall data in Table 8 do not explain the high flood dis- 
charge for the April, 1926, flood. The explanation lies in the fact 
that during January, February, and March the monthly precipitations 
were 1.75, 2.80, and 2.89 in., respectively, a large part of which was 
in the form of snow. At midnight on April 6, the temperature had 
risen to 50 deg. F. and the warm rain falling during the night melted 
the accumulated snow and caused the flood on April 7. 

Temperature also played an important part in the storm of Dec. 
18-21, 1924. The temperature on December 16, 17, 18, and 19, during 
which time 4.40 in. of rain fell, was only a few degrees above freezing. 
On the morning of the 19th, the temperature fell rapidly and on the 
20th a temperature of zero degrees was reached. Had not this cold 
wave occurred, the flood run-off would have been much greater. 

Another factor which affects flood discharge from a given watershed 
is the moisture content of the soil. This factor predominated in the 
summer floods of August, 1924, and July, 1927. In both instances 
the ground was dry, as is normally the case in the summer, and the 
rainfall of 3.35 in. in 18 hours on August 19-20 produced a flood dis- 
charge of only 8.1 sec-ft.; and 2.30 in. in 6 hours on July 13-14, 1927, 
caused a peak discharge of 10.9 sec-ft. The effect of intensity of pre- 
cipitation is also illustrated in these two storms, as the smaller, more 
intense rainfall caused the greater rate of discharge. 

The storm of October 1-10, 1926, produced the second highest 
flood discharge from this watershed, although it ranked first in magni- 
tude over three of the other watersheds. The rainfall of October 1-2 
was not the primary cause of this flood, for had it not been for the 
10.96 in. of rain during September, only a moderately high stage 
would have been reached. As proof of this statement, consider the flood 
of October 1-2, 1927. The flood discharge was only 11.2 sec-ft. and 
was caused by 5.80 in. of rain in the five days preceding. 

From the foregoing discussion it is clear that large rainfall of itself 
does not necessarily cause high floods, and that temperature, moisture 
content of the soil, and the intensity of precipitation are factors of 
prime importance. 


38. Watershed No. 3—Because of the fact that this channel had 
not been cleared for some years, the higher discharges produced much 
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higher stages than they would have if the channel had received proper 
attention as to maintenance. The lowest value of n obtained for this 
channel was 0.077 in April, 1926, at a stage of 8.30 ft., and the highest 
value of n measured was 0.112 in October, 1926. If this channel were 
cleared annually, it should carry a discharge of about 23.0 sec-ft. at 
flood stage, and since this is greater than any discharge which oc- 
curred from this watershed during the investigation, and, further- 
more, since several rather unusual storms occurred during this period, 
it is believed that this channel would be adequate for the watershed, 
if it received proper attention. 

The effect of total precipitation is more apparent on this water- 
shed than it was on watershed No. 1. The greatest flood flow was 
caused by the greatest precipitation, 4.90 in. on August 19-20, 1924. 
Although the length of this storm was 18 hours, undoubtedly the major 
portion fell in a much shorter period of time. This is the only water- 
shed on which a summer storm caused the highest rate of discharge. 
This can be accounted for not only by the magnitude and intensity of 
the rainfall, but also by the steeper slopes on this watershed. 

The October, 1927, flood ranks second highest, due not to the 1.60 
in. on October 1, but to the 6.36 in. from September 27 to October 1. 

It will be observed that most of the storms caused flood discharges 
of about the same magnitude, and that the highest rate is not quite 
twice the lowest. A study of Table 5 shows that the run-off from this 
watershed was more nearly uniform throughout the period of investi- 
gation than that from any of the others. 


39. Watershed No. 4—The data for this watershed present an ex- 
cellent opportunity for comparing the effect of spring and summer 
floods, since the greatest flood occurred in April and the next highest 
in August. Both of these storms have been commented on. The in- 
teresting feature is that a rainfall of 5.60 in. in 18 hours in August 
did not produce as high a flood run-off as one of 2.65 in. in April, 
combined with the run-off from melting snow. 

It will be noted that the storms of September and October, 1926, 
which caused the largest floods on some of the watersheds, did not 
cause high discharges on this one, although the rainfalls were about 
the same. No explanation is given for this inconsistency. 


40. Watershed No. 5.—The carrying capacity of this channel was 
exceeded only twice during the period of investigation and this was 
during the unusual storms of September and October, 1926, when the 
channel was in very poor condition, due to the growth both on the 
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side slopes and in the channel itself. A measurement in September 
gave a value of n of 0.099, and a later measurement in October, after 
the cattails growing in the channel had been washed away, gave a 
value of n of 0.060. 

The maximum rate of discharge of 36.0 sec-ft. per sq. mi., which 
occurred during the October, 1926, flood, was the second highest rate 
observed for any of the watersheds during the entire period of the 
investigation. The rainfall during September and October was very 
unusual, and frequency studies made by the writer indicate that rain- 
falls of this magnitude should not occur with a greater average fre- 
quency than once in 50 to 75 years. Why these storms should have 
caused such high rates of discharge, however, is not clear from the 
data given. Possibly the actual rainfall over this watershed was 
greater than that measured at the rainfall stations. 

The two summer storms gave the lowest rate of discharge from 
this watershed, because the rainfall was much less than that over 
some of the other watersheds, and insufficient to counteract the low 
moisture content of the soil. 

The spring flood of April, 1926, gave the third highest rate of 
discharge. Although the rainfall was somewhat less than it was over 
the other watersheds, and there was not so much snow on the ground 
at the time, it should have caused a higher rate. The great difference 
in the rates of run-off for this and the two storms in the fall of 1926 
can not be explained by the data. 


41. Watershed No. 6—This watershed ranks second as regards size 
and is next to the flattest with respect. to topography. The fact that 
the stream overflowed its banks during eight of the ten flood periods 
is a clear indication that the capacity of the channel is inadequate. 
This is due primarily to the luxuriant growth of willows on the side 
slopes. These willows grow so fast that even annual clearing would 
not suffice to keep the channel in good condition. This channel was 
cleared in the fall of 1925 and in April, 1926, a value of n of 0.032 
was measured. By September of the same year, however, the growth 
of willows had increased n to 0.090, showing that annual clearing will 
not solve the problem. 

The storms of April and October, 1926, which have been described 
under the discussion of the other watersheds, caused the greatest floods 
on this watershed. The rates of discharge are not high, however, due 
to size or topography, or both. The ditch draining this watershed is 
deep and provides a good slope for the ground water. The result is 
that the watershed has greater soil-storage capacity than the other 
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watersheds. This is indicated further by the greater dry weather flow. 

The September, 1926, flood ranks fourth for this watershed, and is 
httle higher than those just below it in rate of discharge. This is evi- 
dently the result of the topography and the soil storage. 

The two summer storms, although yielding 3.50 and 3.85 in. of rain, 
produced the lowest rates of discharge. Evidently rainfalls of these 
amounts during the summer months will not produce a flood on such a 
flat watershed. 


42. Watershed No. 7—This watershed is at the headwaters of the 
Embarrass River and the area has not been artificially drained; hence 
the channel is a natural one. The banks are quite low, and at the 
gaging station they were only 4.0 ft. high; hence this stream overflowed 
its banks during all of the ten storm periods. 

This watershed gave the highest rates of discharge of any of the 
watersheds studied. It has the steepest slopes of any, and undoubt- 
edly topography is the controlling factor in the flood discharge. 

The storms of September and October, 1926, would naturally be 
expected to produce the highest rates of discharge. Also the summer 
storms would be expected to rank high on account of the topography, 
and it is logical that the July, 1927, flood discharge should rank third; 
but it is not clear from the tabulated data why the August, 1924, storm 
should have produced such a low rate of discharge. The explanation 
probably is that in July, 1927, 2.70 in. fell in 5 hours, whereas in 
August, 1924, the 4.00 in. fell rather uniformly through a period of 18 
hours. This is probably the best illustration provided by the data as 
to the effect of intensity of rainfall upon the rate of discharge. 


XIII. Errecr or WATERSHED CHARACTERISTICS UPON 
FLoop DiscHARGE 


The data in Table 9 are grouped by flood periods, so that. the effect 
of watershed characteristics upon the rate of flood discharge might be 
studied to better advantage. For the same rainfall, at the same time 
and with the same temperature and soil-moisture-content conditions, 
any difference in discharges must be due to differences in watershed 
characteristics. The watersheds studied vary considerably in size and 
topography, but the other characteristics are quite similar. Hence the 
differences in discharge shown in the table are due to differences in 
these two characteristics. 


43. Effect of Topography of Watershed.—Watershed No. 1 con- 
tains 60.5 sq. mi. and watershed No. 6, 63.2 sq. mi. a difference of 
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about 4 per cent. Also, watershed No. 3 drains 12.0 sq. mi. and water- 
shed No. 5, 11.5 sq. mi., again a difference of about 4 per cent. Since 
watersheds Nos. 1 and 6 are practically the same size, as are also 
watersheds Nos. 3 and 5, any differences in rate of discharge from them 
must be due to topography, shape, and arrangement of natural or arti- 
ficial drainage system, provided the rainfall over both is the same in 
total amount, distribution, and intensity. During six of the storm 
periods the rainfalls over watersheds Nos. 1 and 6 were within 26 per 
cent of each other as to total amount. As shown in Table 10, No. 1 
gave the higher rate of run-off for each of the storms. The ratios 
agree reasonably well with the exception of the first one, and if this 
be omitted, the average of the remaining five is 1.3. This would indi- 
cate that the difference between the topography and arrangement of 
drainage system of these watersheds normally causes a difference of 
about 30 per cent in the rate of flood discharge. Also, it would appear 
that for summer rains of the thunder-storm type, where the intensity 
may be quite high, the effect of topography is more marked. 

A similar comparison of watersheds Nos. 3 and 5 is shown in Table 
11. The ratios in this case are so irregular that no conclusion can be 
drawn. The slopes of No. 3 are much steeper than those of No. 5, and 
the rate of discharge should always be greater, but this is not the case. 
Although the total rainfall over the two watersheds is more nearly uni- 
form than in the case of the other two watersheds studied, there must 
have been considerable differences in intensity to account for the 
storms of September and October, 1926. There is nothing in the rain- 
fall data, however, to warrant this explanation. 

Another comparison which can be made is that of watersheds Nos. 
3 and 4. The former is about 22 per cent smaller and has steeper 
slopes than the latter; hence the run-off from it should be somewhat 
larger. The data in Table 12 show that during five of the seven storms 
compared this is the case, but the differences are very irregular. 


44. Effect of Size of Watershed—Since size of watershed is 
generally considered to be the principal factor governing the rate of 
run-off per unit area, it would be expected that the effect of size would 
be quite apparent in the data in Table 9, especially in the case of 
watersheds Nos. 5 and 6 which are contiguous and which have the 
same watershed characteristics, except that of size. This is not the 
case, however, as can be seen from the comparison given in Table 13 
of the four storms in which the precipitation over the two watersheds 
was much the same. 


A similar comparison of other watersheds does not lead to satis- 
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TABLE 10 
Comparison oF RATES OF DiscHarcE rRom WarTersHEps N os. 1 AND 6 
Watershed! Watershed 

Date of Now No. 6 Ratio 

Storm sec-ft. gaere 1to6 mariah 
Aug. 20-21, 1924......, 8.1 2.3 3.5 Rainfall over No.1 4 per cent smaller 
Dec. 18-21, 1924....... 14.3 8.8 1.6 Rainfall over No. 1 14 per cent laren 
Mar. 19- 20, 1925. LE i fees} say Rainfall over No.1 4 per cent smaller 
Sept. 9-14, 1926 atagere dance 8.2 7.8 bP Rainfall over No. 1 26 per cent larger 
Mots 1-10) 1926. 1s, 16.1 11.4 1.4 Rainfall over No. 1 22 per cent smaller 
Apr. 18- 20, OO Tatars: 9.4 anc 1.3 Rainfall over No. 1 22 per cent smaller 


TABLE 11 
Comparison or RATES OF DiscHarce From Watersueps Nos. 3 AND 5 
Watershed] Watershed 4 
Date of No. 3 No. 5 Ratio Remarks 
Storm sec-ft. sec-ft. 3 tod 

Dec. 18-21, 1924....... 15.2 5.4 2.8 Rainfall over No. 3 7 per cent larger 
Mar. 19- 20, LODG Re nae 9.6 8.2 5 Pe Rainfall over No. 3 10 per cent smaller 
Apr. 7-8, 1926 Be omer 13.7 12.9 a Rainfall over No. 3 12 per cent smaller 
Sept. 9- 14, 1926. 4 9.9 32.8 0.3 Rainfall over No. 3 9 per cent smaller 
Oct. 1-10, 1926 ae nto tte 14.2 36.0 0.4 Rainfall over No. 3 6 per cent smaller 
Apres 1-2, 1927.0. ue 11.5 9.3 pe Rainfall over No. 3 20 per cent smaller 


TABLE 12 
Comparrson or Rates or Dace FROM WaTERSHEDS Nos. 3 AND 4 
Watershed] Watershed A 
Date of No. 3 No. 4 Ratio Remarks 
Storm sec-ft. sec-ft. 3 to4 

Aug. 20-21, 1924....... 18.2 16.2 Ved No. 3 had 12 per cent less rainfall 
Dec. 18-21, 1924.02. ... 15.2 15.2 E30 No. 3 had 12 per cent less rainfall 
Mar. 19- 20, UPA Coes 9.6 Bac! 1.8 No. 3 had 10 per cent more rainfall 
Sept. 9-14, 1926 es ae 9.9 5.0 2.0 No. 3 had 10 per cent more raintall 
OCte1-105 1926.45.02. 14.2 11.4 dio No. 3 had 11 per cent more rainfall 
PADil=o MOD 7 oy een uF Nera 15.9 OF No. 3 had 18 per cent less rainfall 
Apr l8-20, 1927), 0. oe 10.0 12.4 0.8 No. 3 had 33 per cent more rainfall 


TABLE 13 
ComPaRISON oF RATES or DiscHARGE FROM WATERSHEDS Nos. 5 AND 6 
Watershed Nalouhed 
eS .6 ; 
Date of nee (63.2 Ratio Remarks 
Storm sq. mi.) sq. mi.) 5 to 6 
sec-ft. sec-ft. 

— oS pe, el 5.4 8.8 0.6 No. 5 had 1 per cent less rainfall 
rae Tae 1088. i a ; 8 2 7.3 al No. 5 had 7 per cent more rainfall 
Oct. 1-10, 1926........| 36.0 11.4 oa No. 5 had 4 per cent more rainfall 
Apr. 18-20, 1927....... 8.8 Tao 1.2 No. 5 had 28 per cent less rainfall 
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factory results. In fact size of watershed does not seem to be as im- 
portant a factor as topography. On the whole, the results of this phase 
of the investigation are rather disappointing. It is believed that the 
results would have been more consistent, if the rainfall stations had 
been closer. This is especially true for the summer storms and for 
those of September and October, 1926. During the last-mentioned 
storms, the total rainfall over central Illinois was very high, but at the 
same time it was not at all uniform, and it is highly probable that the 
precipitation over the southern watersheds, Nos. 5, 6, and 7, was 
greater than that observed at the rainfall stations. 


45. Conclusions—Most formulas which have been proposed for the 
a in 
which q is the discharge in cubic feet per second per square mile of 
drainage area, C a coefficient representing the effect of all the various 
watershed characteristics with the exception of size, M the area of the 
watershed, and x an exponent whose value is generally taken as be- 
tween 0.2 and 0.3. The fact that the size of watershed is given such 
prominence in these formulas has led many to believe that size is the 
principal and controlling characteristic. This is not necessarily true 
for small watersheds. Topography, geology, temperature, and mois- 
ture content of soil are in many instances the controlling factors in 
determining the rate of flood discharge. 

Size of watershed has been given prominence in flood formulas, 
because it is the only watershed characteristic for which there is a 
definite unit of measurement. Watershed areas can be measured and 
definitely expressed in terms which all can understand; but there is no 
such yardstick to measure topography, geology, vegetation, and other 
characteristics. The effect of all these characteristics is expressed in 
the coefficient C. For the engineer, who has no background of flood- 
flow experience to draw upon, it is a rather dangerous proceeding to 
choose a value of C for a particular watershed. It should be clearly 
understood, therefore, that all flood-flow formulas are to be used with 
considerable caution. 

The data upon rates of flood discharge obtained during this investi- 
gation do not warrant the derivation of a flood-flow formula, nor can 
any definite conclusions be drawn as to the effect of watershed charac- 
teristics. The following general statements are presented, however, as 
the result of this study: 

(1) Size of watershed does not seem to be as important for small 


estimation of the rate of flood discharge are of the form, g = 
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watersheds as it has generally been considered. Certainly, size is not 
the controlling characteristic. 

(2) Topography has a marked effect upon rates of flood run-off, 
even from watersheds which are so flat as to require artificial drainage 
for successful agriculture. 

(3) Completeness of drainage is an important characteristic. The 
more adequate the drainage facilities, the greater the rate of flood dis- 
charge during excessive storm periods, especially those occurring dur- 
ing the winter and spring. 

(4) Drainage ditches in Central Illinois should be designed to 
carry maximum discharges of from 15 to 30 sec-ft. per sq. mi. of 
watershed area, depending upon the topography, completeness of 
drainage, and the degree of protection desired. It is believed that the 
higher value will not be exceeded on the average more often than once 
in 25 years. 


XIV.—Annvat Run-Orr or YIELD OF WATERSHED 


46. Data.—Monthly and annual rainfall and run-off data for three 
years are shown in Table 14. It will be observed that the calendar 
year is not used, but instead a 12-month “water year,” beginning Sep- 
tember 1, since in the fall both ground and surface storage are reduced 
to a minimum. October 1 would normally be a better time to start the 
water year in this latitude, and that was the reason for discontinuing 
the rainfall and run-off measurements on October 1, 1927; but, because 
of the exceptionally heavy precipitation during September, 1926 and 
the storm of September 27-October 1, 1927, it was thought best to 
start the year on September 1. The rain on August 31, 1924, is in- 
cluded in the September precipitation, as its effect upon the run-off 
would occur in the latter month. 


47. Rainfall—Run-Off Relation—Under normal climatic condi- 
tions, a three-year record of run-off would be of little value in predict- 
ing run-off conditions over a longer period of time. Fortunately, the 
three years of this investigation were rather unusual ones, one being 
an average year, one a rather dry year, and the third a very wet one; 
hence the annual data in Table 14 cover a much wider range of rain- 
fall and run-off conditions than would be covered by data for a much 
longer period of more normal years. The annual values of rainfall 
and run-off in Table 14 are plotted in Fig. 37. 
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Fig. 37. Curves SHow1nGc Averace RAINrFALL—RUN-Orr RELATION 


48. Effect of Watershed Characteristics —Although watershed No. 
4 received more rainfall than the other watersheds, the run-off from it 
at all times was much lower than that of the others. This is due to the 
fact that the channel draining this watershed was dredged for a dis- 
tance of only about one mile below the gaging station and that the 
outlet was entirely inadequate. The result was that even during 
periods of no flow, the depth of the water in the channel at the gaging 
station was from 2.4 to 3.0 ft., depending upon the season, and hence 
the ground water level was high, with resulting large losses from evap- 
oration and transpiration. This explains why the run-off from water- 
shed No. 4 was less than that from the other watersheds. 

Watershed No. 7 is the only one of those studied which is not pro- 
vided with artificial drainage. To offset this lack, however, the slopes 
of this watershed are steeper than those of the others. The effect of 
these conditions is evident in Fig. 37. For the dry year, the run-off 
from this watershed was less than from the others, with the exception 
of watershed No. 4; whereas in the wet year, the steeper slopes more 
than offset the lack of artificial drainage, and the run-off was much 
greater than that from the other watersheds. 

Figure 37 shows very clearly that watershed characteristics have a 
very decided effect upon the rainfall—run-off relation; and that in esti- 
mating the annual yield of a given watershed for an assumed annual 
rainfall, the characteristics of the watershed must be taken into con- 
sideration, even from watersheds which are so flat as to require arti- 
ficial drainage for successful agriculture. 
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TABLE 15 
ANNUAL RAINFALL FREQUENCY AT Urpana, Inutnois 


Rainfall 
Average Frequency 
Minimum Maximum 

Once in 1 year.. 

Once in 5 years. oor ri 3 
Once in 10 years 27.2 44.4 
Once in 20 years 26.2 48.2 
Pe ee Wont ern ac ier hy eee eA See 24.7 53.2 
Bee OU CSET rata nc means. Ws. seller 24.0 57.0 
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Fic. 38. Duration Curve or ANNUAL RAINFALL AT Ursana, ILLrnors 


It is to be remembered that the lower ends of the curves represent 
rainfall and run-off data for the same year. During other dry years, 
having the same annual rainfall, the seasonal distribution might vary 
considerably, and with a variation in distribution the resulting run-off 
would probably be different. Hence, all that can be claimed for the 
curves in Fig. 37 is that they show the rainfall—run-off relation for the 
six watersheds during the period from September 1, 1924, to August 


31, 1927. 


49. Frequency.—The engineer is interested not only in the amount 
of watershed yield, but also in the frequency of occurrence of yields of 
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a given magnitude, especially low yields. The period of the investiga- 
tion was entirely too short to provide direct information on this point. 
There is information, however, on the frequency of rainfalls of given 
magnitude, and this may prove of some value in estimating yields of 
watersheds. The annual rainfalls at Urbana from 1889 to 1927, inclu- 
sive, were plotted in order of magnitude on probability paper, and a 
duration curve drawn through the points, as shown in Fig. 38. The 
frequency data in Table 15 are scaled from this curve. 


XV.—SUMMARY 


50. Conclusions as to Value of Kutter’s n— 

(1) The minimum value of n which should be used in the design 
of drainage ditches in Central Illinois is 0.040. This value obtains at 
high stages during the summer months in the best-maintained chan- 
nels, where the bottom of the channel is clear of vegetation and the 
side slopes are covered with grass or low weeds, but no bushes. This 
low value of n should not be used unless the channel is to be cleared 
annually of all weeds and bushes. 

(2) A value of n of 0.050 should be used, if the channel is to be 
cleared in alternate years only, Large weeds and bushy willows, three 
to four feet high, on the side slopes will produce this value of n. 

(3) In channels which are not cleared for a number of years, the 
growth may become so abundant that values of n above 0.100 may 
exist. 

(4) Trees 6 to 8 inches in diameter growing on the side slopes do 
not impede the flow so much as do small bushy growths, provided the 
lower, overhanging limbs are cut off. 


51. Conclusions as to Rates of Flood Discharge — 

(1) The size of watershed does not seem to be as important for 
small watersheds as it has generally been considered. Certainly, size is 
not the controlling characteristic. 

(2) Topography has a marked effect upon rates of flood run-off, 
even from watersheds which are so flat as to require artificial drainage 
for successful agriculture. 

(3) Completeness of drainage is an important characteristic. The 
more adequate the drainage facilities, the greater the rate of flood dis- 
charge during excessive storm periods, especially those occurring dur- 
ing the winter and spring. 

(4) Drainage ditches in Central Illinois should be designed to 
carry maximum discharges of from 15 to 30 sec-ft. per sq. mi. of 
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watershed area, depending upon the topography, completeness of 
drainage, and the degree of protection desired. It is believed that the 
higher value will not be exceeded on the average more often than once 
in 25 years. 


52. Conclusions as to Annual Yields from Small Watersheds.—The 
duration of the investigation was much too short to draw any but the 
most general conclusions from the data obtained upon watershed 
yields. However, the fact that one of the three-year periods was a 
rather dry one, one a very wet one, and the third an average year tends 
to offset somewhat the shortness of the record. It would appear that, 
from watersheds similar to those studied, the annual yield during the 
normal year should be from 9 to 11 inches; that, on an average of once 
in ten years, a yield as low as 7 inches may be expected; and that, on 
an average of once in 20 years, an annual yield as low as 6 inches may 
occur. 
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